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IT  is  fourteen  years  since  the  first  Edition  of  the  Scholar- s  Arithmetic 
was  orTered  to  the  Public.  It  has  now  gone  through  nine  editions,  and 
more  than  Forti/  T/wusand  copies  have  been  circulated.  In  those  places 
where  it  has  been  introduced,  it  never  has,  to  the  best  of  our  knov, ledge, 
been  superseded  by  any  other  work  which  has  come  in  competition  with  it. 
A  knowledge  of  tliese  facts  is,  perhaps,  one  of  the  best  recommendations 
which  can  be  desired  of  the  work. 

It  has  now  undergone  a  careful  revisal.     Some  of  the  rules  have  been    * 
thought  to  be  deficient  in  examples ;  in  this  revised  edition,  more  than  six- 
ij  new  examples  have  been  added  under  the  different  rules.      Some  have 
expressed  a  desire  that  answers  might  be  given  to  the  "  Miscellaneous 
%iestions,^^  at  the  end  of  the  book  ;  these  have  been  added  accordingly, 
and  the  number  of  these  questions  increased.     But  what  more  particular- 
ly claims  attention  in  this  revised  edition,  is  the  introduction  of  the  rule  of 
E.vchange,  where  the  pupil  is  made  acquainted  with  tlie  different  curren- 
cies of  the  several  states,  (that  of  S.  Carolina  and  Georgia,  only  excepted,) 
and  how  to  change  these  currencies  from  one  to  another  5  also,  to  Federal 
Money,  and  Federal  Money  to  these  several  currencies.  This  has  been  done 
more  particularly  witli  a  view  to  tlie  accommodation  of  the  State  of  New- 
York,  and  other  more  soutikcrn  states,  where  this  work  has  already  acquired  a 
very  considerable  circulation.    Answers  are  given  to  many  of  the  questions 
in  different  currencies,  so  that  the  pupil  in  N.  England,  N.  York,  &c.  will 
find  an  answer  to  the  question,  each  in  the  currency  of  his  own  particular 
state. 

These  comprehend  the  only  additions  in  the  present  new  edition. 
We  have  now  the  testimony  of  many  respectable  Teachers  to  believe,  that 
this  work,  where  it  has  been  introduced  into  Schools,  has  proved  a  very 
kmd  assistant  to v/ards  a  more  speedy  and  thorough  improvement  of  Scho?- 
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ars  in  Numbers,  and  at  the  same  time,  lias  relieved  masters  of  a  heavy 
bu/Oen  of  writing  out  Rules  and  Questions,  under  which  they  have  so  long 
labored,  to  the  manifest  neglect  of  other  parts  of  their  Schools. 

To  answer  the  several  intentions  of  tliis  work,  it  will  be  necessary  that 
it  should  be  put  into  the  hands  of  every  Arithmetician :  the  blank  after 
o.ch  example  is  designed  for  the  operation  by  the  Scholar,  which  being  first 
wrought  upon  a  slate,  or  waste  pap«v  Ue  may  afterwards  transcribe  into 

his  book.  . 

The  SuppLFMENTS  to  the  Ruks  ill  this  work  are  something  new  ;  ex- 
periencehas  shown  them  to  be  very  useful,  particularly  those  "  que^ions^^ 
Lanswerea,  at  the  beginning  of  each  Supplement.  These  questions  the 
pupil  shouM  be  made  to  study  and  reflect  upon,  tiU  he  can  of  hunselfdevi^^^ 

the  proper  answer.     They  should  be  put  to  liim  not  only  once,  but  a.ain,    , 
nnd  a  Jin,  till  the  answers  shall  become  as  familiar  with  him  as  the  num» 
bers  in  his  multiplication  Table.     The  Exercises  in  each  supplement  may 
be  omitted  the  first  time  going  through  the  book,  if  thought  proper,  and 
taken  up  afterwards  as  a  kind  of  review. 

Througli  the  whole  it  has  been  my  greatest  care  to  make  myself  intelli- 
gible to  tiie  scliolar  ;  such  rules  and  remarks  as  have  been  compiled  from 
other  authors  are  included  in  quotations  ;  the  Examples,  many  of  tliem 
are  extracted ;  this  I  have  not  hesitated  to  do,  when  I  found  them  suited  to 

my  purpose. 

Demonstrations  of  the  reason  and  nature  of  the  operations  in  the  ex- 
traction of  the  Square  and  Cube  Roots  have  never  been  attempted  in  any 
work  of  the  kind  before ;  it  is  a  pleasure  to  find  these  have  proved  so  highly 

satisfa«jtory. 

Grateful  for  the  patronage  this  work  has  already  recelved,Ut  remains 
only  to  be  observed,  that  no  pains  nor  exertions  shall  be  spared  to  merit  its 
continuance. 

DANIEL  ADAMS. 

Moiit-rernovy  rJV.  11. J  December  S6f/i,  1815. 
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tjAtfTvr^    ..      ,.     ,  .      ,      ^  J^e7v-Sal€m,  Sept.  14th,  iSOl. 

HAVING  attentively  examined  '' The  Scholar^  Arithmetic,'*  I  cheerfully  ^ive  it  aa- 
my  Opinion  that  It  13  well  calculated  for  the  instruction  of  vouth,  and  that  it  wiU 
ubridg-e  much  of  the  time  now  necessary  to  be  spent  in  the  communication  and  at- 
tainment ot  such  Arithmetical  knowledge  as  is  proper  for  the  discharge  of  business. 

WARREN  PIERCE, 
Preceptor  of  JSTe-M-Saiem  Academy. 


c  „     T  u  ,     .  ,  Groton  Academy,  ^ept.  2,  IBOI. 

ari?  Ihave  perused  with  attention  «  The  Scholar's  Aritlmitticr  which  you  trans- 
mitted to  me  sometime  since.  It  is  in  my  opinion,  better  calculated  to  lead  stu- 
dents m  our  Schools  and  Academies  into  a  complete  knowledge  of  all  that  isusefulin 
that  branch  pf  literature,  tliau  any  other  work  of  the  kindlhave  seen.  Withg-reat 
sincerity  I  wish  you  success  in  your  exertions  for  the  promotion  of  useful  learning- ; 
and  I  am  confident  that  to  be  generaUy  approved  your  work  needs  onlvto  be  gen^ 
enill>  known,  WILLIAM  M.  RICHARDSON, 

Preceptor  of  the  Academy, 

Extract  of  a  Letter  from  the  Hon.  Johk  Wheelock,  ll.  d.  Preddent  of  Dartmouth. 

«TT.     «?  K   1     »      A   •  1.         .     ^''^l^Se,  to  the  Author. 
c;;,mpnatnr.?    tT  ^^-  J     J?'^^''']^  ^"^  improvement  on  former  productions  of  the 
!-ress     fZLJ^  aistmctive  order  and  supplement  will  help  the  learner  in  his  pro- 

fhrwhol/^^1   h^    "^"^"f^^^^'^'T^^^  ^'"^°^^  "^^^^-^l-  ^«^  I  ^^y^  no  doubt  but 
the  whole  will  be  anew  fund  of  profit  in  our  country," 

TU^  Q^Vi^i^^*^  A   vu      ..■  .  Semptember  7thy  iSOr 

femethW  ikn  ^t'^^'"'-  ^^"^^"^«i°^t  of  the  important  Rule,  of  the  Art,  and 
something,  also,  of  the  curious  and  entertaining  kind 

The  subjects  are  handled  in  a  simple  and  concise  manner 

While  the  questions  are  few,  they  exhibit  a  considerable  variety.      While  thev 
are^generally  easy,  some  of  them  afford  scope  for  the  exercise  of  tL^Schokr4  jud^^^ 

It  is  a  good  quality  of  the  Book,  that  it  has  so  much  to  do  with  Federal  Money. 
anfc^g^Hfotf  LToo^i.'^  ^^^^°"^  ^^^^^  ^^^^^-^  ^»  '' dSTI^^iLIdy, '1^^ 

Preceptor  of  Chest&fieid  ^Icademy. 


Zxtraci  of  a  letter  from  t/^Rev.hAi^x^^Ai^s^^o^rn   of  Jafrey,  to  th^  publisher  of  th^ 

«  Tmr  c  •     •.       /°r^^  Edition,  dated  August  3,  1807. 

Vnl  1^    ^^f'T^^  ""^  the  Scholar's  Arithmetic  to  anv  book  of  the  kind  in  mv 
knowledge,  clearly  appears  flx)m  its  good  effect  in  the  sclXs  I  aimuanv  visit 

rincrTholar:  r:^et'"'-^^^''"^^^ r^  ^^^^-^  -^  peXmld^re^Sn  ^aily •; 

metic'  whkh  sISe  b^^^^^^^  f  .'f -"T^  ''"°'r"'  ^^  ^^^  '^-"^'^  operatio..s  in  Aritfe 

meuc,  w  men  is  ti\e  best  proof  of  their  having  lea^med  to  good  purpose." 
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INTRODUCTION. 


ARITHMETIC  is  the  art  or  science  which  treats  of  numbers. 

It  is  of  tAVO  kinds,  theoretical  and  practical. 

The  Theory  of  Arithmetic  explains  the  nature  and  quality  of  numbers, 
and  demonstrates  the  reason  of  practical  operations.     Considered  in  thi 
sense,  Arithmetic  is  a  Science. 

Practical  Aritiimetk?  shews  the  method  of  working  by  numbers,  so 
as  to  be  most  useful  and  expeditious  for  business.  In  this  sense  Arithmetic 
is  ail  c^ri. 

DIRECTIONS  TO  THE  SCHOLAR. 

Deeply  impress  your  mind  with  a  sense  of  the  importance  of  arithmetical 
knowledge.  The  great  concerns  of  life  can  in  no  way  be  conducted  without 
it.  Do  not,  therefore,  think  any  pains  too  great  to  be  bestowed  for  so  noble 
an  end.  Drive  far  from  you  idleness  and  sloth  ;  they  are  great  enemies  to 
improvement.  Remember  that  youth,  like  the  morning,  will  soon  be  past, 
and  that  opportunities  once  neglected,  can  never  be  regained.  First  of  all 
things,  there  must  be  implanted  in  your  mind  a  fixed  delight  in  study  ; 
make  it  your  inclination  ',  '*  A  desire  accomplished  is  sweet  to  the  soid.'^  Be 
not  in  a  hurry  to  get  through  your  book  too  soon,  Muc!i  instruction  maybe 
givenin  these  few  words,  uxDERSTAND  every  thing  as  you  go  alo^... 
Each  rule  is  first  to  be  committed  to  memory  %  afterwards,  the  examples  in 
illustration,  and  every  remark  is  to  be  perused  with  care.  Tliere  is  not  a 
word  inserted  in  this  Treatise,  but  witli  a  design  that  it  should  be  studied 
the  Scholar.  As  much  as  possible,  endeaver  to  do  every  thing  of  your- 
self; one  thing  found  out  by  your  own  thougiit  and  reflection,  v/ill  be  of 
more  rerd  use  to  you,  than  ticentij  things  told  you  by  an  Instructor.  Be  not 
overcome  by  little  seeming  difficulties,  but  rather  strive  to  overcome  such  by 
patience  and  application  ;  so  shall  your  progress  be  easy  and  the  object  of 
your  endeavors  sure. 


\^y 
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On  entering  upon  tliis  most  useful  study,  the  first  thing  vrbich  the  Scholar 
has  to  regard,  is 

:n'otatioa\ 

Notation  is  the  art  of  expressing  numbers  by  certain  characters  or  fig- 
ures:  of  which  there  ar^3  two  methods.  1.  TXiQ- Roman  method  ^hj  Letters. 
■2.  The  Jlrcdnc  method^  by  Figures.     The  latter  i-  ^hat  of  general  use. 
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In  the  Arabic  nicihod  all  numbers  are  expressed  l^  these  ten  characters 
or  figures. 

1  2  5*        4  5  6  7  8  9  0 

Unit ;  or  two ;  three  ;  four  ;  five  ;    six  ,    seven  5  eight ;  nine  ;  cypher 
ou'c  [or  nothing. 

The  nine  first  are  called  significant  figures^  xyv  digits,  each  of  which 
standing  by  itself  or  alone,  invariably  expresses  a  particular  or  certain  num- 
ber; thus,  1  signifies  one,  2  signifies  two,  3  signifies  three,  and  so  of  the  rest, 
until  you  come  to  vine,  but  for  any  number  more  than  nine,  it  will  always 
require  two  or  more  of  those  figures  set  together  in  order  to  express  that 
number.     Tliis  will  be  more  particularly  taught  by 

J)rUMER.lTIOJV, 

Numeration  teaches  how  to  read  or  icrite  any  sum  or  number  by  figures. 

In  setting  down  numbers  for  aritlimetical  operations,  especially  with  be- 
^ thinners,  it  is  usual  to  begin  at  the  right  hand,  and  proceed  towards  tlie  left. 

Example.  If  you  wish  to  write  tlie  sum  or  number  537,  begin  by  setting 
down  the  seveiL,  or  right  hand  figure,  tlius  T,  next  set  down  the  thre-e,  at  tlie 
left  hand  of  the  seven,  thus  37,  and  lastly  the/i-e,  at  the  left  hand  of  the 
three,  thus  537,  which  is  the  number  proposed  to  be  written. 

In  this  sum  thus  written  you  are  next  to  observe  that  there  arc  three  places, 
mcanins:  the  situations  of  the  three  ditFerent  fisrures,.  and  that  each  of  these 
places  has  an  appropriated  name.  The  /ir.sf  -place,  or  that  of  the  right  hand 
figure,  or  the  place  of  tlie  7,  is  called  wni^'s  place  ;  the  second  place  ;  or  that 
of  the  figure  standing  next  to  the  right  hand  figure,in  this  the  place  of  the  3, 
is  called  ten'^s  place  ;  the  third  place,  or  next  towards  the  left  hand,  or  place 
of  the  5,  is  called  hundred's  place;  the  naxt  or  fourth  place,  for  we  may 
suppose  moi-e  figures  to  be  connected,  is  thousand's  place  ;  the  next  to  this 
tens  of  thousand's  place,  and  so  on  to  what  length  we  please,  there  being 
particular  names  for  each  place.  Now  every  figure  signifies  differently,  ac- 
cordingly as  it  may  happen  to  occupy  one  or  the  other  of  these  places. 

The  value  of  the  first  or  riglit  hand  figure,  or  of  the  figure  standing  in  the 
place  of  units,  in  any  sum  or  number,  is  just  what  the  figure  expresses  stand- 
ins:  alone  or  by  itself;  but  every  other  figure  in  the  sum  or  number,  or  those 
to  the  left  hand  of  the  first  figure,  have  a  different  signification  from  their 
true  or  natural  meaning  ;  for  tiie  next  figure  from  the  right  hand  towards  the 
]eft,  or  that  figure  in  the  place  offers,  expresses  so  many  times  ten,  as  the 
same  figure  signifies  units  or  ones  when  standing  alone,  that  is,  it  is  ten  times 
Its  simple  primitive  value  ;  and  so  on,  every  removal  from  tha  right  hand 
Tigure,  making  the  figure  thus  removed  ten  times  the  value  of  the  same  figure 
M'hcn  standing  in  the  place  im.mcdiately  preceding  it. 

c5  -^  >■" 
E^  :>  U 

Example.  Take  the  sum  3  3  3,  made  by  the  same  figure  three  times 
repeated.  The  first  or  right  hand  figure,  or  tiie  figure  in  the  place  of  units, 
has  its  natural  meaning  or  tlie  sam/3  meaning  as  ifstandin^- alone,  and  signi- 
fies three  units  or  ones  ;  but  the  same  figure  again  towards  the  left  hand  in 
the  second  place,  or  place  of  tens,  signifies  not  three'units,but  three  tens,thu.t 
is  i/a'j-fy,  its  value  being  increased  invitenfold  propuvtion  ;  proceeding  <m  stilf 
further  towards  the  left  hand,  the  next  figure  or  that  in  the  third  place,  or 
place  of  hundreds  signifies  neither  ^/r/fe  northirti/,  but  three  hundred,  which 
is  ten  times  the  value  of  that  figure,,  in  tlie  place  immediately  preceding  it,  or 
that  in  (he  place  of  fens.     80  you  miglit  proceed  and  add  the  figure  3,  fifty  or 
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aft  hundred  times,  and  every  time  the  figure  was  added, it  would  simfy  ten 
tiines  more  than  it  did  the  last  time. 

A  Cypher  standing  alone  is  no  signification,  yet  phaced  at  the  right 
Iqand  of  another  figure  it  increases  the  value  of  that  figure  in  the  same  ten- 
fold proportion,  as  if  it  had  been  preceded  by  any  other  figure.  Thus  3, 
standing  alone,  signifies  tliree  ;  place  a  cypher  before  (30)  and  it  no  longer 
{Signifies  three,  but  thirtif  ;  and  another  cypher  (300)  and  it  signifies  three 

hundred. 

The  value  of  figures  in  conjunction,  and  how  to  read  any  sum  or  nunir 
i>cr  ao-reeably  to  the  foregoing  observations,  may  be  fully  understood  by  the 
following 

TABLE. 
,^  *  The  words  at  the  head  of  the  Table  shew 

■"  -    ■  "c  the  signification  of  the  figures  against  which 

they  stand  ;  and  the  figures  shew  how  many 
of  that  signification  are  meant.  Thus  Units 
in  the  first  place  signify  o/ies,  and  6  standing 
against  it,  shews  that  six  ones  or  individuals 
r    ^  .'  9^i"e  here   meant ;  tens  in   the  second  place 

^     S  "^  shev/  that  every  figure  in  this  place  means  so 

%^  ^j,  ,;,  many  tens,  and  3  standing  against  it,  shews 
J  §  ^^  ■?  ^^^^^  tliree  tens  are  here  meant,  equal  to  thir- 
'^  j5  H  p  £  H  I?  S  H  H  £  H  ):?  ^i/j  what  the  figure  really  signifies.  Hundreds 
:C  1  6  7  2  3  5  '4  2  1  8  3  6  in  the  third  place  shev/  the  meaning  of  fig- 
34076  2  14631  2  ures  in  this   place   to  be  Hundreds,  and  8 
13  0  250  3  764  5  shews  i^asit  eight  hundreds   are  meant.     In 
413982106  4  the  sajne  manner  the  value  of  each  of  the  re- 
27Q2  13  675  jnaining  figures  in  the  table  is  known.  Hav- 
4  6  3  2  7  2  9  1  ing  proceeded  through  in  this  way,  the  sum 
12  3  4  6  3  2  of  the  first  line  of  figures  or  thohC  immedi- 
2  3  4  5  6  7  ately  against  the  words,  vvill  be  found  to  be 
8  9  0  9  8  Two  jdiliions,   one  hundred    sixty   seven 
7  6  5  A  thousands,  two  hundred andthirty-five  Mil- 
I  2  o  lions  ;  four  hundred  twenty -one  thousands; 
4  5  eight  hundred  and  thirty  six.     In  the  like 
7  manner  may  be  read  all  the  remaining  num- 
bers in  the  Table. 
These  words  at  the  head  of  the  Table  are  applicable  to  any  sum  or  num- 
ber, and  must  be  committed  perfectly  to  ciemory  so  as  to  be  readily  applied 
on  any  occasion. 

For  the  greater  ease  of  reckoning,  it  is  convenient  and  often  practised 
in  public  offices,  and  by  men  of  business,  to  divide  any  number  into  periodgi 
and  half  periods,  as  in  the  following  manner  : 

5.  3  7  9, .6  3  4.  5  2  1,  7  6  8.  5  3  2,4  6  7 

^sass      ;::2^s?ia      'ts'^'^'^^i.'ii 
::s  .2  .2  -2  -2     'g  'g  .2  .2  .?      5^  5^  ^  ?"  t^ 
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INTRODUCTION. 

The  first  six  figures  from  the  right  hand  are  called  the  unit  period,  tht; 
next  six  the  million  period,  afteT  which  the  trillion,  quadrillion,  quintil- 
lion  periods,  &c.  follow  in  their  order. 

Thus  by  the  use  often  figures  may  be  reckoned  every  thing  which  can 
be  numbered  ;  things,  the  multitude  of  which  far  exceeds  the  comprehen- 
sion of  man. 

"  It  may  not  be  amiss  to  illustrate  by  a  few  examples  tlie  extent  of  num- 
**  bers,  which  are  frequently  named  without  being  attended  to.  If  a  per- 
*•  son  employed  in  telling  money,  reckon  an  hundred  pieces  in  a  minute, 
*•  and  continue  at  work  ten  hours  each  day,  he  will  take  seventeen  days 
*'  to  reckon  a  million  ;  a  thousand  men  would  take  45  years  to  reckon  a  bil- 
*'  lion.  If  we  suppose  the  whole  earth  to  be  as  well  peopled  as  Britain, 
<*  and  to  hove  been  so  from  the  creation,  and  that  the  whole  race  of  mankind 
*'  had  constantly  spent  their  time  in  telling  from  a  heap  consisting  of  a 
<'  quadrillion  of  pieces^  they  would  hardly  have  yet  reckoned  a  thousandth 
'«  part  that  quantity." 

After  having  been  able  to  read  correctly  to  his  instructor,  all  the  numbers 
in  the  foregoing  Table,  the  learner  may  proceed  to  write  the  following  num- 
bers out  in  figures. 

Two  hundred  and  sixty -three. 

Five  thousand  one  hundred  and  sixty. 

One  hundred  thousand,  six  hundred  and  four. 

Five  million,  eighteen  thousand,  seven  hundred  &  six- 

^  Two  millions,  six  hundred  and  fifty  thousand,  one 

\         hundred  and  thirty-seven. 

r  Seven   hundred  and   ninety-four  million,  one  hun- 

<  dred   and   forty-nine   thousand,  five  hundred 
/  and  twenty. 

f  Three  thousand,   nine  hundred   and  forty  million^ 
•<  four  hundred  and  two  thousand,  eight  hundred 

(_         and  four. 

f  Five  hundred  thirty  six  thousand,  two  hundred  and 
-<  seventy  two  millions,  one  hundred  and  three 

(^         and  and  six. 
r  Four  billions,  six  hundred  thousand  millions,  seven 

<  hundred  thousand,  two  hundred  and  ninety- 
(^         two. 
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Explanation  of  the  Characters  made  use  of  in  this  Work. 

_    C      The  sign  of  equality  ;  as  100  cts  =  l  Dol.  signifies  that  100  cents. 

I  are  equal  to  1  dollar. 
,     5      f^aint  George's  Cross,  the  sign  of  addition  ;  as  2-f  4=6,  that  is,  J^ 
'      I  added  to  4  is  equal  to  6. 
—       The  sign  of  subtraction  ;  as  6 — 2=4 ;  that  is,  2/takcn  from  6  leaves  4. 
5      Saint   Andrew's  Cross,   the  sign  of  multiplication  ;  as  4x6=24  ; 
^     \  that  is,  4  times  6  is  equal  to  24. 

s  /    <^      Reversed  Parenthesis,  the  sign  of  division  5  as  3)6(2,  that  is, 
'^    ^6  divided  by  3  is  equal  to  2,  or  6-r-3=2. 

5      '^'^^^  ^'2:n  of  pror)orti«?n  ;  as  2  :  4  :  :  8  ;  16,  that  is,  as  2  is  to 
*   *  •    '     ^4iois8  to  16. 
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FUNDAMENTAL  RULES  OF  ARITHMETIC. 

J_HESB  care  four^  Addition^  Subtraction,  Multiplica- 
TiONj  and  Division  ;  they  may  be  either  simple  or  compownd  ; 
simple^  when  the  numbers  are  all  of  one  sort  or  denomination ', 
compound,  when  the  numbers  are  of  different  denominations. 

They  are  called,  Principal  or  Fundamental  Rules^  because 
all  other  rules  and  operations  in  arithmetic  are  nothing  more 
than  various  uses  and  repetitions  of  these  four  rules. 

The  object  of  every  aritiimetical  operation,  is,  by  certain  g-iven  quantities  whicli 
are  known,  to  find  out  others  which  are  unknown.  This  cannot  be  done  but  bv 
changes  effected  on  the  g-iven  numbers  ;  and  as  the  only  way  in  v/hich  numbers 
can  be  changed  is  either  by  increasing-  or  diminishing  their  quantities,  and  as  there, 
can  be  no  increase  or  diminution  of  numbers  but  by  one  or  the  other  of  the  above 
operations,  it  consequently  follows,  that  if/je^e /o2/r'?*MZe3  embrace  the  whole  art  of 
Arithmetic 

§  1.  SIMPLE  ADDITION. 

Simple  Addition  is  the  putting  together  of  two  or  more  numbers,  of  the 
same  denomination,  so  as  to  make  them  one  whole  or  total  number,  called 
"the  sum,  or  amount. 

RULE. 

1;  Place  the  numbers  to  be  added  one  under  another,  with  units  under 
units,  tens  under  tens,  &c.  and  drav/  a  line  under  the  lowest  number. 

2.  Add  the  right  hand  column,  and  if  the  sum  be  under  ten,  write  it  un> 
der  the  column  ;  but  if  it  be  ten,  or  any  exact  number  of  tens,  ivrite  a  cy- 
pher ;  and  if  it  be  not  an  exact  number  of  tens,  write  the  excess  above  tens 
at  the  foot  of  the  column,  and  for  every  ten  the  sum  contains,  earry  one  to 
the  next  column,  and  add  it  in  the  same  manner  as  the  former. 

3.  Proceed  in  like  manner  to  add  the  other  columns,  carrying  for  the 
tens  of  each  to  the  next,  and  set  down  the  full  sum  of  tlie  last  or  left  hand 
column. 

PROOF. 

Reckon  the  figures  from  the  top  downwards,  and  if  the  work  be  right, 
this  amount  will  be  equal  to  the  first ; — or,  what  is  often  practised,  "  cut  oft' 
«  the  upper  line  of  figures  and  find  tlie  amount  of  the  rest ;  then  if  thea- 
"  mount  and  upper  line  when  added,  be  equal  to  the  sum  total,  the  work  is 
-^^  supposed  to  be  right." 
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SIMPLE  ADDITION. 
EXMIPLES. 


Sect.  L  L 


1.  What  will  be  g  §  s^  ;§ 


5S    2    ««   "♦>» 
O    S    Si  "S 


6 


the  amount  of  ...  3  6  1  2 
dollars  when  added  togetlier  ^ 


dolls.  8  0  4  3 


dolls.  6  5  1  dolls,  and  of  3 


Here  are  four  sums  given  for  addition  ; 
two  of  them  contain  units,  tens,  hundreds, 
thousands  ;  another  of  them  contains  units^ 
tens,  hundreds  ;  and  a  fourth  contains  units 
only.  The  first  step  to  prepare  these  sums 
for  the  operation  of  addition,  is  to  write  theni 
down,  units  under  units,  tens  under  tens, 
&c.  thus  ;-^ 

Answer,  or  amountj 

Amount  of  the  three  lower  lines^ 


1  i 


B^   S   feS   S   tS 

3     6     12  dollars^^ 


8     0     4     8  dollar* 

6     5     1  dollars 

5  dollars 


1     2 


0    9  doilare 


8     6     9     7 


Proof,  12     3     0     9 

To  find  the  answer  or  amount  of  the  sums  given  to  be  added,  begin  with 
the  right  hand  column,  and  say,  3  and  1  make  4,  and  3  are  7,  and  2  are  9  5 
which  sum  (9)  being  less  than  ten,  set  down  directly  under  the  column  you 
added.  Then  proceeding  to  the  next  column,  say  again  ;  5  and  4  are  9, 
and  1  is  10  ;  being  even  ten,  set  down  0,  and  carry  one  to  the  next  column, 
'  saying  1,  which  I  carry  to  6  is  T,  and  0  is  nothing,  but  6  make  13  ;  which 
sum  (13)  is  an  excess  of  3  over  even  teii  5  therefore  set  down  3  and  carry 
1  for  the  ten  to  8  in  the  next  column,  sayitrg  1  to  8  is  9,.2ind  3  are  12 ;  this  be- 
ing the  last  column,  set  down  the  whole  number  (12)  placing  the  2,  or  unit 
figure  directly  under  the  column,  and  cfinying  the  other  figure,  or  the  1, 
forward  to  the  next  place  on  the  left  hand,  or  to  that  of  Tens  of  thousands^ 
and  tl^e  work  is  done. 

It  may  now  be  required  to  know  if  the  work  be  right.  To  exhibit  the 
method  of  proof  let  the  upper  line  of  figures  be  cut  off  as  seen  in  the  exam^ 
]>le.  Then  addin;2;  the  three  lower  lines  which  remain,  place  the  amount 
(8697)  under  the  fjmount  first  obtained  by  the  addition  ot  all  the  sums,  ob- 
serving carefully  that  each  figure  fall  directly  under  the  column  which  pro- 
duced it ;  tlien  add  this  last  amount  to  the  upper  line  which  you  cut  off; 
thus  7  to  2  are  9  ;  9  to  1  are  10  ;  carry  one  to  6  is  7  and  6  are  13  ;  1  which 
J  carry  again  to  8  is  9  and  5  ^re  19,  all  which  being  set  down  in  their  proper 
places,  and  as  seen  in  the  example,  compare  the  amount  (12309)  last  obtain- 
ed, with  the  first  amount  (12309)  and  if  they  agree,  as  it  is  seen  in  this 
case  tViOy  do,  then  the  work  is  judged  to  be  right. 

JS'ofE. — The  reason  of  car  tf  in  g  for  ten  in  all  simple  numbers  is  evident 
from  wliat  has  been  taught  in  Notation.  It  is  because  10  in  an  inferior  col- 
umn is  just  equal  in  value  to  1  in  a  superior  column.  As  if  a  man  should 
be  holding  in  his  rij^ht  hand  half  pistareens,  and  in  his  left,  dollars.  If  you 
should  take  10  half  pistareens  from  his  right  hand,  and  put  one  dollar  into 
his  left  hand,  you  would  not  rob  the  man  of  any  of  his  money,  because  1  of 
those  pieces  in  his  left  hand  is  ju«t  equal  in  value  to  10  of  those  in  his 
right  hand. 
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THE  attentive  Scholar  who  has  understood,  and  still  carries  in  his  mind, 
what  has  already  been  taught  him  of  Addition,  will  be  able  to  answer  hiV 
instructor  to  the  following 

QUESTIONS. 


'o 


1.  What  is  simple  Addition  ? 

2.  How  do  you  place  numbers  to  be  added  ? 
S.  Where  do  you  begin  the  addition  ? 

4.  What  is  the  answer  called  ? 

5.  How  is  the  sum  or  amount  of  each  column  to  be  set  down  ? 

6.  Wliat  do  you  observe  in  regard  to  setting  down  the  sum  of  the  last 

column  ? 

7.  Why  do  you  carry  for  ten  rather  than  any  other  number  ? 

8.  How  is  addition  proved  ? 

Note.  Should  tlie  learner  find  any  difficulty  in  giving  an  anwer  to  the 
above  questions,  lie  is  advised  to  turn  back  and  consult  his  Rule,  with  its 
illustratior*s. 

EXERCISES. 

1.     What  is   the  amount  of  2801         2.     Suppose  you  lend  a  neighbour 

dollars;    765   dollars;  and   of  397  ^210  at  one   time,   iC76  at  another, 

dollars,  when  added  together  .^  £17  at  another,  and  /r9  at  another. 

dns,  396S  dollars.  What  is  the  sum  lent?    ^?2S.iC312. 


Note.  The  scholar  who  looks  at  greatness  in  his  class,  will  not  be  dis- 
couraged by  a  little  difficulty  which  may  at  first  occur  in  stating  his  ques- 
tion, but  will  apply  himself  'the  more  closely  to  his  Rule,  and  to  thinking, 
that  if  possible  he  may  be  able  himself  t6  answer  what  another  may  be 
obliged  to  have  taught  hirn  by  his  Instructor. 

S.  ,  A  tree  was  broken  oft*  by  tiic         4.     A  man  being  asked  his  age, 

wind,  27  feet  from  tlie  ground  ;   t'ne  said  lie  was  27  years   old  when  he 

part  broken   olF  was   71   het  long  ;  married,  and   he  had  been   married 

what  was  the  height  of  that  tree  be-  15  years.       What  was    the  man's 

fore  it  was  broken  ?  age  ? 

Jns.  9S  fed,  Jns.42. 
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5.  Washington  was  born  in  the 
3^ear  of  our  Lord  1732  ;  he  was  67 
years  old  when  he  died  ;  in  what 
year  of  our  Lord  did  he  die  ? 

dns,  1799. 


6.  There  are  two  numbers  ;  the 
less  number  is  8761,  the  difference 
between  the  numbers  is  597 ;  what 
is  the  greatest  number  ? 

Ms.  9358, 


7.  From  the  creation  to  the  de- 
parture of  the  Israelites  from  Egypt 
was  2513  years  ;  to  the  siege  of 
Troy,  307  years  more  ;  to  the  build- 
ing of  Solomon's  temple,  180  years; 
to  the  building  of  Rome,  251  years  ; 
to  the  expulsion  of  the  kings  from 
Rome,  244  years  ;  to  the  destruc- 
tion of  Carthage,  363  years;  to  the 
death  of  Julius  Csesar,  102  years  ; 
to  the  Christian  sera,  44  years  ;  re- 
quired the  time  from  the  Creation  to 
the  Christian  sera  ? 

Ms.  4004. 


8.  At  the  late  Census,  taken 
A.  D.  1810,  the  number  of  inhabit- 
ants in  the  several  J\'ew-Enq;land 
States  was  as  follows  ;  viz.  Mdine^ 
228705  ;  JV.  Hampshire,  214460  ; 
Vermont,  217895  ;  MassachusettSy 
472040  ;  Rhode-Island,  76931  ; 
Connecticut,  261942  ;  what  was  the 
number  of  inhabitants  at  that  time  in 
Nev/ -England  ? 

Ans,  1471973. 


9.  There  are  five  numbers,  the 
first  is  2617;  the  second  893;  the 
third  1702 ;  the  fourth  as  much  as  the 
three  first;  and  the  fifth  twice  as 
much  as  tlie  third  and  fourth  ;  what 
is  the  whole  sum  ? 

Ms.  24^5-2. 


10.  A  gentleman  left  his  son, 
2475  dollars  more  than  his  daughters, 
whose  fortune  was  25  thousand,  25 
hundred,  and  25  dollars ;  what  was 
the  son's  portion,  and  what  was  the 
amount  of  the  whole  estate  ? 

Ms.  Son's  portion,  30000. 
Whole  estate,  5759^. 
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SIMPLE  SUBTRACTION  is  taking;  a  less  number  from  a  greater  of 
the  same  denomination,  so  as  to  shew  the  difierence  or  remainder  ;  as  5 
taken  from  8,  tliere  remains  3. 

The  greater  number  (8)  is  called  the  Minuend,  the  less  number  (5)  the 
Subtrahend,  and  tho  difierence  (3)  or  wliat  is  left  al'ter  Subtraction,  the 
Remainder. 

RULE. 

"  Place  the  less  number  under  the  greater,  units  under  units,  tens  un- 
der tens,  and  so  on.  Draw  a  line  below  ;  then  begin  at  the  right  liand, 
and  subtract  each  figure  of  the  less  number  trom  the  figure  above  it,  and 
place  tlie  remainder  directly  below.  When  the  figure  in  the  lower  line 
exceeds  the  figure  aKove  it,  suppose  10  to  be  added  to  the  upper  figure  ; 
but  in  this  case  you  must  add  1  to  the  under  figure  in  the  next  column  be- 
fore you  subtract  it.     This  is  called,  borrowing  ten.''^ 

PROOF. 

Add  the  remainder  and  subtrahend  together,  and  if  the  sum»  of  them  coff 
respond  witli  the  minuend,  the  work  is  supposed  to  be  riglit. 

Minuend         8     6     5     3         The  numbers  being  placed  with  tlie  large*' 

uppermost,  as  the  i-ule  directs,  I  begin  with  the 
Subtrahend     5     2     7     1     unit  or  right  hand  figure  in  the  subtrahend, 

and  say,  1  from  3  there  remain  2,  which  I  set 

Remainder  3  3  8  2  down,and  proceeding  to  tens,  or  the  next  figure, 
7  from  5  I  cannot,  I  therefore  borrow,  or  sup- 
Proof  8  6  5  3  pose  ten  to  be  added  to  the  upper  figure  (5) 
which  make  15,  tlien  I  say  7  from  15  and  there  remain  8,  which  I  set  down  ; 
then  proceeding  to  the  next  place,  1  say,  1  which  I  borrowed  to  2  is  3,  and 
3  fiom  6  and  there  remain  3  ;  this  I  set  down,  and  in  the  next  place  I  say  5 
from  8  and  there  remain  3,  which  I  set  down  and  the  work  is  done. 

PnooF.  I  add  the  remainder  to  the  subtrahend,  and  finding  the  sum  just- 
equal  to  the  minuend,  suppose  the  work  to  be  right. 

Note.  The  reason  of  borrowing  ten,  will  appear  if  we  consider,  that, 
when  two  numbers  arc  equally  increased  by  adding  the  same  to  both,  their 
difference  will  be  equal.  Thus  the  difference  between  3  and  5  is  2  ;  add 
the  number  10  to  each  of  these  figures  (3  and  5)  tiiey  become  13  and  15, 
still  the  difference  is  2.  When  we  proceed  as  above  directed,  we  add  or 
suppose  to  be  added,  10  to  the  minuend,  and  we  likewise  add  one  to  the 
next  higher  place  of  the  subtrahend,  which  is  just  equal  in  value  to  10  ot 
the  lov/er  place. 

2.     From     327865321465     the  minuend, 
Take     106793612342    the  subtrahend. 

Remainder. 
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JS*orE. — In  case  of  horrowhig  ten,  it  is  a  matter  of  indifference,  as  it  re- 
spects t!ie  operation,  whether  we  suppose  ten  to  be  added  to  the  upper  tio-ure, 
and  from  the  sum  subtract  tlie  lower  figure  and  set  down  the  difference^  or, 
as  Mr.  Pike  directs,  first  subtract  the  lower  figure  from  10,  and  addin*^- 
the  difference  to  tiie  figure  above,  set  down  the  sum  of  this  difference  and  the 
upper  figure.  Tlie  latter  method  may  perhaps  be  thought  more  easy,  but  it 
is  conceived,  that  it  does  not  lead  the  understanding  of  youth  so  directly 
into  the  nature  of  the  operation  as  the  fonner. 

2.  From    10236742^317981    06^ 
Take  87912845067032    81 


Rem. 

From 
Take 

Rem. 

3. 

1 

0 

8 

2 
7 

3 
9 

6 
1 

2 

4 

8 

2 
4 

3 

5 

1 

0 

7 
6 

9 

7 

8 
0 

1 
3 

0 

2 

6 

8 

2 
1 

3.  From  21468317012101. take  568497067382.  Rem.  20S09819944719 


4.  From  364710825193,  take  279403865746.     Rem.  85306959447. 

5.  From  168012372458, take  89674807683.        Rem.  78537564775. 

6.  From  100610528734, take  99874197867.       Rem.  736330867. 

7.  From  628103570126,  take  2489r6539782.     Rem.  379127030344. 

8.  From  10000,  take  9999.  Rem.  1.  9.  From  10000,  take  1.  Rem.  9999. 

The  distance  of  time  since  any  remarkable  event,  may  be  found  by  sub- 
tracting the  date  thereof  from  the  present  year. 

EX.  ^  So,  likewise,  the  distance  of  time  from 

1.  How  long  since  the  Ameri-     the  occurrence  of  one  thing  to  that  of 
can  Independence,  which  wa^  de 
clared  in  1776  ? 


1     5  present  time. 
7     6  date  of  Ind. 


<^ns.     3     9  years  since. 

2.  King  Charles    the   martyr 
was  beheaded  1648  :  how  many 
years  is  it  since  .^ 


anotner,  may  be  found  by  subtracting 
the  date  of  the  thing  first  happening, 
from  that  of  the  last. 

EXAMPLE. 

1 .  How  long  from  the  discovery  of  A- 
mericaby  C«>iumbus,  1492^  to  the  com- 
mencement of  the  war,  1775,  which  gain- 
ed our  independence  ? 

17     7     5 
14     9     2 


*5ns. 


2     8 


3  years, 

2.  How  long  from  the  termination  of  the 
war  in  1783,  which  gained  our  Mdepend- 
ence,  to  the  commencement  of  the  last  war 
between  the  United  States  and  Great  Bri- 
tain in  1812  .^  Jljis.  29  years. 
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SUPPLEMENT  TO  SUBTRACTION. 

QUESTIONS, 

1.  AVhat  is  Simple  Subtraction  ? 

2.  How  many  numbers  must  there  be  given  to  perform  tliat  operation  ? 
S.  How  must  the  given  numbers  be  placed  ? 

4.  What  are  they  called  ? 

5.  When  the  figui*e  in  the  lower  number  is  greater  than  that  of  the  up- 
per number  from  which  it  is  to  be  taken,  what  is  to  be  done  ? 

6.  How  does  it  appear  that  in  subtracting  a  less  number  from  a  greater, 
tdie  occasional  borrowing  often  does  not  effect  the  difference  between 
these  two  numbers  ? 

7.  How  is   subtraction  proved  ? 

EXEIiCISES. 

1.  What  is  the  difference  between        2.  From    a    piece  of  cloth  that 
78360  and  5421  ?  measured  691  yards,  there  were  sold 

^Ins.  72939.  273  yards  ;  how  m.any  yards  should 

there  remain  ?  ^ns.  413. 


5.  Tiiere  are  two  numbers,  whose  4.  What  number  is  that  which 

difference  is  375  ;  the  greater  number  taken  from  175  leaves  96  ? 

is  862 ;  I  demand  the  less  ?  Jins.  79. 
'       Ms.  487. 


5.  Suppose  a  man  to  have  been  born  in  the  year  1745,  how  old  was  he 
in  1799  ?  •^ns.  54  years. 

6.  What  number  is  that  to  which  if  you  add  789  it  will  become  6350  ? 

Ms.  5561. 

7.  Supposing  a  man  to  have  been  63  years  old  in  the  year  1801 ;  in  what 
year  was  ho  barn  ?  Ms.  in  the  year  1738. 

8.  At  the  census  in  1800,  the  number  of  inhabitants  in  the  Nev/-Eng- 
laml  States  was  1233011;  at  the  late  census  in  1810,  the  number  was 
1471937;  What  was  the  increase  of  the  population  in  the  Sev/ -England 
States  in  the  ten  years  between  1800  and  1810  ?  Jks.  23392G 
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§  3.  SIMPLE  MULTIPLICATION 


<X/WVl/\ 


Simple  Multiplication  teaches,  having  two  numbers  given  of  the  same 
denomination,  to  find  a  third  which  shall  contain  either  of  the  two  given 
numbers  as  many  times  as  the  other  contains  a  unit.  Thus,  8  multiplied  by 
5,  or  5  times  8  is  40 — The  given  numbers  (8  and  5)  spoken  of  together,  are 
called  Factors.  Spoken  of  separately,  the  first  or  largest  number  (8)  or 
number  to  be  multiplied,  is  called  the  Maltipllcand  ;  the  less  number  (5) 
or  number  to  multiply  by,  is  called  the  multiplier,  and  the  amount  (40)  i\\t 
Product. 

Before  any  progress  can  be  made  in  this  rule,  the  following  Table 
must  be  committed  perfectly  to  memory. 

MULTIPLICATION  TABLE. 


1    I    2   I    3    I    4    I    5   \    f)    \   7  ]    H   ]    9     |    10    |    11    | 


19. 


^2   \    4   I    6    ]    8   I  10  I  12  I  14  I  Id  I    18    (20    (22    (21 


3    I    6   I    9   i  12  (  15  {  18  I  21  j  24  }    27    (30    (    33    (    3d 


4   I    8    j  12  I  16  [  20  I  24  I  28  I  52  I    36    (   40    j    44    (   48  j 


5    (  10  (  15  I  20  (  25  (  30  |  35  \  40  (    45    j   jO    (    55    \    tlO  | 


6    (  12  (  18  (  24  (  30  I  36  I  42  I  48  J    54    j   6f)    |    6b    |    72 


?   I  14  I  21  I  28  j  3.5  I  42  I  .*9  |  o6  j    63    [    70    |    77    (    84  i| 


S   (  l(j  [  24  (  32  I  40  i  4S  I  56  j  64  j   72    (    80    (    88    j    96 


9   [  18  I  27  j  36  ]  45  I  54  I  63  |  72  |    81    |    90    |    99    |    108 


10  {  2U  I  50  (  40  (  50  I  ^J  I  70  |  80  j    90    (    100  j  110  j   120 


11  I  22  (  33  (  44  (  55  I  C6  I  77  }  88  [    99    (    110  (  121  (    132j{ 


12|24J.36  (  48  I  60  (  72  |  84  |  96  }  108  j    ?20  j  1S^  \    144  ij 


By  this  Table  the  product  of  any  two  figures  will  be  found  hi  tliat  square 
which  is  on  a  line  with  the  one  and  directly  under  the  other.  Thus^  56  the 
product  of  7  and  8,  will  be  found  on  a  line  vv'ith  7  and  under  8  :  so  2  tiui'^s 
2'is  4  ;  3  times  3  is  9,  &c. — In  this  way  the  table  must  be  learned  and  re- 
membered. 


RUL 


I!i- 


1.  Place  the  numbers  as  in  Subtraction,  tlie  larger  number  uppermost 
with  units  under  units,  &c.  and  then  dravr  a  linebelov/. 

2.  When  the  multiplier  does  not  exceed  12  :  begin  at  tlie  right  hand  oC 
the  multiplicand,  and  multiply  each  figure  contained  in  it  by  the  multiplier^ 
settino-  down  all  over  even  tens  and  carrvin?;  as  in  addition. 

3.  fVhen  the  miiUipUer  exceeds  12  ;  multiply  by  each  figure  separately^ 
first  by  the  units  of  ihe  multiplier,  as  directed  above,  then  by  tiie  tenSy 
and  the  other  figures  in  their  order,  remembering  always  to  place  the  firs" 
figure  of  eac'         t     .   '•        ^  .      ,.      ,,  .         ,.  .  ,,.  , 

h&ving  gone 
their  sev 
re({uired 


^ 
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EXAMFLES. 

i.  Multiply  5291  by  3.  The  numbers  being  placed  as  seen  under 

OPERATION.  the  operation,  say — 3  times  1  is  3  ;  which 

5  2  9  1  Multiplicand.  set  down  directly  under  the  multiplier  ; 

3  Multiplier.  then  3  times  9  is  27  ;  set  down  7  and  car- 

15  8  7  3  Product.  fj  2.     Again  3  times  2  is  6  and  2  I  carry 

is  8  ;  set  down  8  :  then  lastly,  3  times  5 
is  15,  which  set  down,  and  the  work  is 
done. 


2.  What  is  the  product  of  4175  multiplied  by  37  ^ 

Place  the  Factors  thus,  ]  '^JJ  SptT'" 

2  9     2     2     5  Prod,  by  the  ?tm^7)   of  the  mul- 

12  5     2     5         Product  by  Ihe  tens  (3.)      [tiplier. 


15     4     4     7     5  Product  or  answer. 

In  this  example,  as  the  multiplier  exceeds  12,  therefore  you  must  multi- 
ply by  each  figure  separately.  First,  by  the  units  (7)  just  in  the  manner 
of  the  other  examples.  Secondly  by  the  tens  (3)  in  the  same  way  except- 
ing only,  that  the  first  figure  of  the  product  in  the  multipiifcation  by  3, 
must  be  placed  under  the  3,  tliat  is,  under  the  figure  by  whicli  you  multiply. 

Lastly  add  these  two  products  together,  and  the  sum  of  them  is  the  an- 
swer. 

Proof. ...The  better  way  of  proving  Multiplication  is  by  Division  :  but 
till  the  pupil  shall  have  been  instructed  in  that  rule  he  may  make  use  of  the 
following 

METHOD. 

Cast  the  nines  out  of  the  Multiplicand,  and  set  the  remainder  at  the 
right  hand  of  a  cross  ;  do  the  same  with  the  Multiplier  and  set  the  remain- 
der at  the  left  hand  of  the  cross  ;  then  multiply  the  figures  at  ihe  right  and 
left  of  the  cross  together,  cast  the  nines  out  of  the  proiluct,  and  set  the  re- 
mainder over  the  cross  ;  also  cast  the  nines  out  of  the  answer  or  product 
of  the  multiplicand  and  m.ultiplier^  and  set  the  remainder  under  the  cross, 
V.  iiich  will  be  the  same  as  that  over  it  if  the  work  be  right. 

XoTE. — ?o  cast  the  vines  o^U  of  any  nvmker,  proceed  thus:  beginning"  at  the  rig'ht 
iiandof  the  number,  add  the  fig-urcs;  when  the  sum  exceeds  9,drop  the  sum  and  be- 
gin anew,  by  adding,  first,  the  figures  w  hich  woukl  express  it.  Pass  by  tlie  nines, 
find  when  the  sum  comes  out  exactly  9,  neglect  it  ;  what  remains  after  the  last  ad- 
dition, vill  be  t]\e  remainder  sought  ;  for  example — suppose  it  be  required  to  cast 
tljc  9's  out  of  576394,  proceed  thus  : — 5  to  7  is  12,  which  sum  fitvelvcj  us  it  exceeds 
9  you  must  drop,  and  beginning  anew,  first  add  the  figures  (12)  which  woidd  ex- 
press tmclve,  saying  1  to  2  is  3  (proceeding  with  the  other  figures  which  remain  to 
be  added)  6  arc  9,  hc'in^  exactly  nine,  neglect  il,  and  begin  again  ;  3  to  9  are  hvcfvc  ; 
rtgain  di-op  the  sum  fiwelvej  and  add  the  figures  (12)  which  would  express  it,  1  to  2 
is  3|ard  4  are  7,  wliich  sum  (7)  is  the  remainder  after  the  last  addition,  or  the  thing 
sought,  and  Vi  the  remainder  Ihut  would  be  left  after  dividing  the  sum  576394  by  9, 
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3.  Multiply  7  6  S  5  0  2  Multiplicand. 
6  5  Multiplier. 


PROOF. 

3  8  2  6  5  10  1 

4  5  9  18  12  .  2  X^ 


49744630  Product. 


1 


Froof.  I  cast  the  9's  out  of  the  Multiplicand  and  set  the  remaindei*  (5) 
.'it  the  right  hand  of  tlie  cross  ;  I  do  the  same  with  the  Multiplier,  and  set 
the  remainder  (2)  at  the  left  hand  of  the  cross  ;  these  remainders  I  multi- 
ply together,  and  casting  out  the  9's  from  the  product  (10)  the  remainder  is 
1,  which  I  set  at  the  top  of  tlie  cross  ;  I  then  cast  out  the  9's  from  the  Pro- 
duct (49744630)  and  set  the  remainder  (1)  at  the  bottom  of  the  cross, 
"svhich  as  it  agrees  with  the  remainder  at  top,  I  suppose  the  work  to  be 
right. 

There  is  notliing  more  easy  than  proving  Multiplication  by  tliis  method 
so  soon  as  the  Scholar  shall  have  given  it  such  attention,  as  to  make  it  a 
little  familiar. 

JS/^te.  Should  the  Multiplier  or  ^lultiplicand,  either  or  both,  be  less 
than  9,  they  are  to  be  taken  as  the  remainders. 

4.  Multiply  37846  by  235.     Pro-        7.  Multiply  93956  by  8704.    Pro- 
duct 8893810.  duct  9302688. 


6.  Multiply  29831  by  952.     Pro.         7.  Multiply  93956  by  8704.    Pro 
duct,  28399112.  duct,  817793024. 
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«.  Multiply  98704563  by  75604  Product,  7462459781052 

9.        -             3462321-96484  -            334058579364 

'10.         -                  527535-15  728  -                8297070480 

11.  -                  2  7  5  8  2  7-19725  -                5440687575 

12.  -                 696374-463957  -            S2S087591918 

Contractions  and  varieties  in  Multiplication, 

Any  number  whicli  may  be  produced  by  the  multiplication  of  two  or 
more  numbers,  is  called  a  composite  number.  Thus  15  which  arises  from 
the  multiplication  of  5  and  3,  (3  times  5  is  15)  is  a  composite  number  ;  and 
these  numbers,  5,  and  3,  are  called  component  j^oris.     Therefore, 

1.  If  the  Multiplier  be  a  composite  number  ;  multiply  first  by  one  of  the 
component  parts,  and  that  product  by  the  other  ;  the  last  product  will  be 


the  answer  sought. 


1.  Multiply  6  7  by  1  5 

OPERATION. 

6  7 


EXMIFLES, 


o 


5  one  of  the  com)K)nent  parts. 

3  5 
3  the  other  component  part. 


10  0  5  Product  of  57  mult,  by  15. 
2.  Multiply  367  by  48,  Product,  17616. 

OPERATION. 

Consider  first  what  two  numbers  mul- 
tiplied together  will  produce  48  ;  that  is, 
what  are  the  component  parts  of  48  ?..,. 
Answer,  6  and  8  (6  times  8  is  48)  there- 
fore multiply  367  first  by  one  of  the  com- 
ponent parts,  and  the  product  thence  a- 
rising  by  the  other  ;  the  last  product 
will  be  the  answer  sought. 


3.-  MuU.  583  by  56.  FrocL  32G48      4.  Mult.  1086  by  72.    Frod.  78192. 

OI'lillATIOX.  OPERATION. 


'.  ••  fi'fian  ihci-K  arc  cuplicvs  on  Ulp.  ri'^Jit  Uund  of  eithev  the  Miiltipli- 
^'  caud  or  JdaliipUcr,  or  both,  neglect  those  cyphers  5  then  place  the  sig- 
"  nificant  figures  uiider  one  anotlier,  and  multiply  by  them  only  ;  add  tliem 
•'  together  as  before  directed,  and  place  to  the  right  hand  as  many  cyphers 
'•  as  tliere  in  b-jth  factors." 
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EXAMPLES. 

1.  Multiply  65430  by  5200. 

OPERATION. 

6     5     4     3     0  Here  in  the  multiplication  of  65430  by 

5     2     0     0     5200,  tlie  cyphers  are  seen  neglected,  and 

■■ regard  paid  only  to  the  significant  figures.. 

To  the  product  are  prefixed  3  cyphers ; 
equal  to  the  number  of  cyphers  neglect- 
ed in  the  factor?. 


40236000 


'2.  Mult.     3     6     5     0    0  3.  Mult.     78000  by  600 

By  7     3     0  Pro.'/zic^,  468000CO 


Frod,  26645000 


5.  TJlien  there  are  cyphers  between  the  significant  figures  of  the  multi- 
plier, omit  the  cyphers  and  multiply  by  the  significant  figures  only,  plac- 
mg  the  first  figure  of  each  product  directly  under  the  figure  by  which  you 
multiply,  and  adding  the  products  together,  the  sum  of  them  will  be  the  pro- 
duct of  the  given  numbers. 

EXAMPLES. 


In  this  example,  the  cyphers  in  the  multi- 
plier are  neglected,  and  154326  multipli- 
ed only  by  7  and  by  3,  taking  care  to  place 
the  figure  in  each  product  directly  unde*. 
the  figure  from  which  it  v/as  obtained^ 


2. 
4     5     7 
3     0     2 


1. 

Mult. 

154326 

;by 

300 

OPERATION, 

15  4 

3  2 

6 

3 

0  0 

7 

1 

0  8  0 

2  8 

2 

4  6  2 

9  7  8 

464058282 


10     4     4     0     14 
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48976850 
4     0     0     0     3     0 


^n  1)0 


^ 


19592209305500 

4.  When  the  MultivUer  is  9,  99,  or  any  number  of  9's,  annex  as  many 
cyphers  to  the  Multipli.  and,  and  from  the  number  tiius  produced,  subtract 
t4ie  muitinlicand,  the  remainder  will  be  the  product. 

EXAMFLES. 

\.  Mult.  6547 by  999  Write    down  the   Multiplicand,  place  as 

OPERATION.  many  cyphers  at  the  right  hand  as  there  are 

6  5  4  7  0  0  0  9*s  in  the  Multiplier  for  a  minuend  ;  under- 

6  5  4  7  neath  write  again  the  multiplicand  for  a /S'«i^- 

>-  trahend,  subtract,  and  the  remainder  is  the 

6  5  4  0  4  5  3  product  of  6547  multiplied  by  999. 

2.  3. 

^^99  \  -P^Of/Mce;  640827  "^|g  \  Product,  695079 


4. 

3     8    4     9     7     6 


o     Q     Q     q  f  Product^  538443750iC4 


^ 
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SUPPLEMENT  TO  MULTIPLICATION. 


'V'^k/\W^ 


QUESTIONS. 

1.  What  is  Simple  Multiplication  ? 

2.  Hov/  many  numbers  are  required  to  perform  that  operation  ? 

3.  Collectively  or  together,  what  are  tlie  given  numbers  called  ? 

4.  Separately,  what  are  they  called  ? 

5.  What  is  the  result,  or  number  sought,  called  ? 

6.  In  what  order  must  the  given  numbers  be  placed  for  multiplication, 

7.  Hov/  do  you  proceed  when  the  multiplier  is  less  than  12  ? 

8.  When  the  multiplier  exceeds  12  v/hat  is  the  method  of  procedure  ? 

9.  What  is  a  composite  number  P 

10.  What  is  to  be  understood  by  the  cwnponent  parts  of  any  number  ? 

11.  How  do  you  proceed  when  the  multiplier  is  a  composite  number  ? 

12.  When  there ^re  cyphers  on  the  right  hand  of  the  multiplier,  inultiDii- 
cand,  either  or  both,  what  is  to  be  done  ? 

13.  When  there  are  cyphers  betv.-een  the  significant  figures  of  the  mul- 
tiplier, how  are  they  to  be  treated  ? 

14.  When  the  multiplier  consists  of  9's  how  may  the  operation  be  contracted? 

15.  How  is  Multiplication  proved  ^ 

16.  By  v/hat  method  do  you  proceed  in  casting  out  tht;  9's  from  any  num- 
ber } 

17.  Hov/  is  Multiplication  proved  by  casting  out  the  9's  ? 

EXERCISES, 

1.  What  sum  of  money  must  Note.  The  Scholar's  business  in  all 
be  divided  between  27  men,  so  questions  for  Arithmetical  operations,  is 
that  each  may  receive  115  dol-  wholly  with  the  numbers  given;  these 
lars.  *.Sns.  SIQ  3.  are   never  less  than   tiDO ;  they  maybe 

more,  and  these  numbers  iti  one  way  or 
another^  are  always  to  be  made  use  of  to 
find  the  aasw  er.  To  these,  therefore,  he 
must  direct  his  attention,  and  carefully 
consider  what  is  proposed  by  the  question 
IQ  be  known. 


D 


^6 
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2.  An  army  of  10700  men.  having        3.  There  were  175  men  employed 

plundered    a    city,    took   so   much  to  finish  a  piece  of  work,  for  which 

money,  that  when  it  was  shared  a-  each  man  was  to  receive  13  dollars;, 

inongthem,  each  man  received  46  what  did  they  all  receive  .^ 
dollars  ;  what  was  the  sum  of  mon-  *^ns,  2275, 

ey  taken  ?  Jins.  492200. 


4.  Suppose  a  certain  town  con-  5.  If  a  man  earn   2  dollars  psr 

lains  145   houses,  each  house  two  week,  how  much    will  he    earn   in 

families,  and  each  family  6  inhabit-  5  years,  there  being  52  weeks  in  a 

ants  ;  how  many  would  be  the  inhab-  year  B                     Jiiis.  520  dolls. 
lants  of  that  town  ?         Ms.  1740. 


6.  How  much  wheat  will  56  men        f.  If  the  price  of  wheat  be  1  dol- 

thrash  in  57  days,  at  5    bushels  per    lars  per  bushel,  and  4  bushels    of 

day  each  man  ?  wheat  make  1  barrel  of  flour,  what 

Jlns>  6660  bushels.         will  be  the  price  of   175  barrels  of 

flour  ^  Jins,  700  dolls. 


Sect.  1. 4.  SBIPLE  DIVISION.  ^ 

%  4.  SIMPLE  DIVI^ON. 

<vwwx 

SIMPLE  DIVISION  teaches,  having  two  numbers  given  of  the  sanie 
denomination,  to  find  how  many  times  one  of  the  given  numbers  contains 
the  other  Thus,  it  mav  be  required  to  know  how  many  times  2 1  contains;  ; 
the  answer  is  S  times..  The  larger  number  (21)  or  number  to  be  divided,  is 
called  the  Dividend  ;  the  lesser  number  (7)  or  number  to  divide  by,  is 
called  the  Divisor  ;  and  the  answer  obtained,  (3)  the  quotient. 

After  the  operation,  should  there  be  any  thing  left  of  the  Dividend,  it  is 
called  the  Remainder.  This  part,  however,  is  uncertain ;  sometimes  there 
is  no  remainder.  When  it  does  happen  it  will  always  be  less  than  tue  di- 
visor, if  the  woikbe  right,  and  of  the  same  name  with  the  diviaendo 

RULE. 

1  «  Assume  as  many  figures  on  the  left  hand  of  the  dividend  as  contain 
«  the  divisor  once  or  oftener  ;  find  how  many  times  they  contain  it,  and 
«  place  the  answer  as  the  highest  figure  of  the  quotient. 

2.  "  Multiply  the  divisor  by  the  figure  you  have  found,  and  place  the 
•'  product  under  that  part  of  the  dividend  from  which  it  was  obtained, 

-^    u  Subtract  the  product  from  the  figures  above  it. 

4*.  "  Bring  down  the  next  figure  of  the  dividend  to  the  remainder  and  di- 
«  vide  the  number  it  makes  up  as  before."  .    ,        -r  ^i  u 

When  you  have  brought  down  a  figure  to  the  remainder,  if  tne  number 
it  makes  up  be  stUl  less  than  the  divisor,  a  cypher  must  be  placed  m  tne 
tiuotient,  and  another  figure  broi^ght  down. 

1.  Divide  127  by  5.  .    ^.  .  .          ,    ^     x     j 

Divizor.  Dividend,  quotient.  The  parts  m  Division  are  to  stand 

5")     1     2     7     (2  5  thus,  the  dividend  m  the  middle,  tne 

^10             "  divisor  on  the  left  hand,  the  quotient 

on  the  right,  with  a  half  parenthesis 

o     7  separating  them  from  the  dividend. 


2     5 


2     Remainder. 


Proceed  in  this  operation  thus— It  being  evident  that  the  divisor  (3) 
-cannot  be  contained  in  the  first  figure  ( I)  of  the  dividend,  therefore  ass^ame 
the  two  first  figures  (12)  and  enquire  how  often  5  is  contained  m  12 ;  tina- 
inp-it  to  be  2  times,  place  2  in  the  quotient,  and  multiply  the  dmsor^by 
itrsayino;2  times  5  is  10,  and  place  the  sum  (10)  directly  under  12  m  the 
dividend:  Subtract  10  from  12  and  to  the  remainder  (2)  bring  aown  -the 
next  figure  (7)  at  the  riglit  hand,  making  with  the  remainder  27.  Again  en- 
quire h  )w  many  times  5  in  27  ;  5  times  -,  place  5  in  the  quotient,  multiply 
the  divisor  (5)bv  the  last  quotient  figure  (5)  sayingo  times  5  is  25,  place  the 
sum  (25)  under  27,  subtract  and  the  work  is  done.  Hence  it  appears  that 
127  contains  5,25  times,  with  a  remainder  of  2,  which  was  left  after  the 

last  subtraction.  ,     , 

This  Rule,  perhaps  at  first  will  appear  intricate  to  the  young  stuaent, 
although  it  is  attended  with   no  difficulty.      Kis   liability  to  errors  will 
^'Viiefiy  arise   from  the   diversity  of  proceedings.     To  assist  his  reccLiec 
tion,  Itt  him  notice  that  fl-  Find  how  many  Umes.  t^j: 

I  2.  Multiply. 
The  steps  of  Bivlsloi;  are  four      )  3.  Subtract. 

1^4.  Bring  dovrn. 
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It  is  sometimes  practised  to  make  a  point  (.)  under  tli^  figures  in  the 
dividend,  as  thej  are  brought  down,  in  order  to  prevent  mistakes. 

When  the  divisor  is  a  laige  number,  it  cannot  always  certainly  be  known 
how  many  times  it  maybe  taken  in  thefigiires  which  are  assumed  on  the 
left  hand  of  the  dividend  till  after  the  first  steps  in  division  are  gone  over, 
but  the  learner  must  try  so  many  times  as  his  judgment  may  best  dictate,^ 
and  after  he  has  multiplied,  if  the  product  be  greater  than  the  number  as., 
sumed,  or  that  number  in  which  the  divisor  is  taken,  then  it  may  always 
be  known  that  the  quotient  figure  is  too  large  ;  if  after  he  has  multiplied 
and  subtracted,  the  remainder  be  greater  than  the  divisor,  then  the  quotient 
figure  is  not  large  enough,  he  must  tlien  suppose  a  greater  number  of  times, 
and  proceed  again.  This  at  first  may  occasion  some  perplexity,  but  tlje 
attentive  learner  after  some  practice,  will  generally  hit  on  the  right  num- 
ber. 

2.  Let  it  be  required  to  divide  7012  by  52. 

OPEr.ATION'. 

BivisQf,  Dividend,  ((iiotient.        In  this  operation  it  is  left  for  the  Schol- 

4  2  )  r  0  1   i2  (  1   3  4  ar  to  trace  the  steps  of  procedure  without 

5  2  having  them  particularly  pointed   out  to 

him  by  words. 

18  1 
15  0 


S  52 
2  0  8 

4  4  Remainder. 

PROOF. 

Division  may  be  proved  by  multiplication. 

RULE. 
''  Multiply  the  Divisor  aftd  Quotient  together,  and  add  the  remainder,  if 
'*  there  be  any  to  the  product ;  if  the  work  be  right,  the  sum  will  be  equal 
to  the  dividend." 

TaJce  the  last  Example, 

Tlie  Quotient  was  1  3  4  >  ^,  ,,•  i    ^i        ^      4-- 
X)ivisor  505  Multiply  them  togetner. 

2  6  8 
6  7  0 

4  4  Remainder  added. 


7  0  12  Equal  to  the  dividend. 

Another  and  more  expeditious  way  of  proving  Division  is 

By  casting  out  the  9'^. 
Cast  out  tlie  9's  from  the  Divisor  and  tlie  Quotient,  multiply  the  results^ 
and  to  tlte  pioduct,  add  the  remainder  if  any  after  division  :  from  the  sura  of 
these  cast  out  the  9-s,  also  cast  out  the  9's  from  the  Dividend,  and  if,  the 
two  last  results  agree,  tlie  work  is  supposed  to  be  right. 
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3.  Divide  17354  by  86. 

OPERATION.  PROOF. 

Divis.    Divid.    Qnot.  9's  out  of    {Bivis.)  86  Hem.  5  )  Multiplied 

86)1  r  3  5  4)2  0  1 (QMof.)    201  Rem.  33   together. 

1  7  2  •    •  — 

.  ]5 

15  4  "Remainder  68  added. 

8  6  — 

—  9's  out  of  83  Rem.  2  ^  a^eeing- 

6  8  i?e??i.  9's  out  of  {Divid.)  17354  Rem.  2  3  together 

4.  Divide  153598  by  20.      quotient  5296.     Rem.  14. 

5.  Divide  8893810  by  235.     quot.  37846. 


ITf? 


6,  Divide  30114  by  63.     quotient  4' 

7,  Divide  93C2GS8  by  648.     quot,  14356, 


ao  SIMPLE  DIVISION.  Sect.  1. 4. 

8e  Divide  97'4932bj  365.     q7iotient2671.     Rem.  IT. 


9:  Divide  5221580  by  68705.     quot  76, 


10.  Divide  3228242  dollars  equally  amoi'ig  563  men  3  how  many   dollars 
must  each  man  receive  ?  Jlns,  5734. 

,  From  a  view  oi^the  question,  it  is 
evident,  tliat  the  dollars  must  be 
divided  into  as  many  parts  as  there 
are  men  to  receive  them  ;  conse- 
quently, the  number  of  dollars  must 
be  made  the  dividend,  and  the  num- 
ber of  men  the  divisor  ;  the  quo- 
tient will  then  sliew  how  many  dol- 
lars each  man  must  receive. 

11.  How  many  times  does  1030603615 

contain  3215  .^  t'^pzs.  320561  times. 


Sect.  L  4.  SIMPLE  DIVISIOX.  SI 

Contractions  and  varieties  in  Division. 

I.  Wlien  the  divisor  does  not  exceed  12,  the  operation  may  be  perform- 
ed without  setting  down  any  figures  excepting  the  quotient,  by  carrying 
the  computation  in  the  mind.  The  units  which  would  remain  alter  sub- 
tracting the  product  of  the  quotient  figure  and  the  divisor  from  the  figures> 
assumed  of  the  dividend,  mn»t  be  accounted  so  many  teuf^^  and  be  supposed 
to  stand  at  the  left  hand  of  the  next  figure  in  the  ai vide nd,  then  consider 
ap^ain  how  often  the  divisor  may  be  had  in  the  sum  of  them.  Proceed  in 
this  way  till  all  the  figures  in  the  dii^idend  have  been  divided.  This  is 
called  short  division. 

EXJMFLES, 

1.  Divide  73  2^by  3, 

OPERATION. 

3)732  Here  I  ssr,  how  often  5  in  7,  knov/ing 

^ . it  to  be  2  times,  I  place  2  in  the  quotient, 

2  4  4  Quotient,  then   considering  that  the  quotient  figure 

(2)  and  the  divisor  (3)  multiplied  togeth- 
er would  be  6,  and  that  this  product  (6) 
subtracted  from  7  in  the  dividend,  would  leave  1, 1  then  consider  this  re- 
mainder (1)  as  standing  at  the  left  hand  of  the  next  fi.giire  (3)  of  the  divi- 
dend, which  together  make  13.  I  nov/  say  hov/  many  ti.^es  3  in  13^ — 4 
times,  therefore  I  place  4  in  the  quotient,  which  multiplied  into  the  divisor 
(3)  would  be  12,  and  12  subtracted  from  13  would  leave  1,  which  consid- 
ered as  standing  at  the  left  hand  of  the  next  or  last  figure  (2)  of  the  divi- 
dend would  make  12  ;  again,  hov(^  many  times  3  in  12 — 4  times — 1  then 
place  4  in  the  quotient,  v,^hich  multiplied  into  the  divisor  [5)  is  12,  this 
product  (12)  I  consider  as  subtracted  from  12,  I  find  there  will  be  no  re- 
mainder, and  the  work  is  done. 

2.  Divide  37426  by  7,  Here  I  say  how  often  7  in  37  ?  5 

OPERATION.  times  and  two   remain  :    then    how 

7)37428  Giien  7   in  24  ?    3  times  and  3  re- 

main  ;  how  often   7  in   32  ?  4  times 

(luot.  5  3  4  6  Rem.  4  and  4  remain  ;  lastly,  hov/  often  7  in 

46  ?  6  times,  4  remain. 

3.  Divide  310658023162  by  4  ([uot.  77664505790      Rem.  2 

4 621075214621     .    5  .       124215042924     .     .     1 

5 213524031628    .    6  -      3558733B6G4       .     .    4 

6 306452706527    .    8  .      38S065883 15       .     .     7 

7 546321406968    .    9  .       60702378552 

II.  When  there  are  cyphers  at  the  right  hand  of  the  i>  irisor, cut  them  oil^ 
also  cut  oil' an  equal  number  of  figures  from  the  right  hand  of  the  dividend 
and  place  these  figures  at  the  right  hand  of  the  remainder. 

EXAMFLES. 

1.  Divide  6203946  by  5700, 

OPERATION. 

57  1  00)62539  j  46(1088  Here  are  two  cyphers  on  the  right 

57'  •  •  hand  of  the  divisor  v.hich  I  cut  oflT, 

also  I  cut   off  two  figures  (46)  from 

503  the  dividend  and  to  the  rigiit  hand  of 

456  the  remainder  after  the  last  division 

479  (23)  I  place  the  figures  cut   off  from 

456  the   dividend   f46j  which  make  the 

2346  whole  remainder  2346, 
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2.  Divide  379432  by  6500  quot.  58.  Rem.  2432. 


<^fi\j77^$v('^ 


S.  Divide  27'64503r21  by  83000.     l(uot.  oSSOT .    San.  %3.T2i. 


^jl^^2  yi^us'o  3hu^^3  6  7 


VV^i^^ 


8.  iRT/iew  the  divisor  is  10,  100,  1000,  or  1,  if^ii/z  a?i?^  nuiriber  ofajphers 
annexed,  cut  ott"  as  many  figures  on  the  right  hand  of  the  dividend  as  there 
are  cyphers  in  the  dii^isor  ;  the  figures  which  remain  of  the  dividend  com- 
pose the  quotient ;  those  cut  otf,  the  remainder, 

EXMIPLES, 

1.  Divide  1576  by  10.  Here  we  have  one  cypl>er  in  the  divi- 

oPERATioN.  sor,  therefore  cut  oif  one  figure  f6j  from 

110)   1  5  7  [  6  the   dividend  ;    what  remains    (157 )   is 

the  quotient,  and  the  figure  cut  otf  (Qi) 
the  retnainder. 

2.  Divide  3217  by  100.     quot,  32,  Rem,  17. 

3,  Divide  76421795  by  1000. 

quot.  76421j  Bern,  795. 
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SUPPLEMENT  TO  DIVISION, 

www 

QUESTIONS. 

1.  What  is  Simple  Division  ? 

2.  How  many  numbers  must  there  be  given  to  perform  the  operation  ? 

3.  What  are  the  given  numbers  called  ? 

4.  How  are  they  to  stand  for  Division  ? 

5.  How  many  steps  are  there  in  Division  ? 

6.  W^hat  is  the  first  ?  the  second  ?  the  third  ?   tlie  fourth  ? 

7.  What  is  the  result  or  answer  called  ? 

8.  Is  there  any  other  or  uncertain  part  pertaining  to  Division  P  What  is 

it  called  ? 

9.  Of  what  name  or  kind  is  the  remainder  ? 

10.  What  is  short  Division  ? 

11.  When  there  are  cyphers  at  the  riglit  hand  of  the  divisor,  what  is  to  be 

done  ? 

12.  What  do  you  do  with  figures  cut  off*  from  the  dividend  wheij  there 

are  cyphers  cut  off  from  the  divisor  ? 

13.  When  the  divisor  is   10,  100,  or  1  with  any  number  of  cyphers  an- 

nexed, how  may  the  operation  be  contracted  ? 

14.  How  many  ways  may  Division  be  proved  ? 

15.  How  is  Division  proved  by  Multiplication  ? 

16.  How  may  Division  be  proved  by  casting  out  the  9's  ? 

EXERCISES. 

1.  Suppose  an  estate  of  36582  dol-  2.  An  army  of  15000  men  having 

!ars  to  be  divided  among  13  sons,  how  plundered  a  city,and  took  2625000 

much  would  each  one  receive  ?  dollars,  what  was  each  man's  share  ? 

Ms,  2814  dolU,  Ms,  175  dolls. 


' '  ^'^7  ^ 


£ 
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3.  A  certain  number  of  men  were  4.  If  7412  eggs  be  packed  in  34 

concerned  in  the  payment  of  §18950  casks,  how  many  in  a  cask  .^ 

and  each  man  paid  25   dollars,  what  Jlns.  218. 
was  the  number  of  men  .?    .^ns.  758, 


5.  A  farm  of  375  acres  is  let  for  6.  A  field  of  27  acres  produces 
1125  dollars  5  how  much  does  it  pay  675  bushels  of  wheat ;  how  much  is 
per  acre  ?  dns,  3  dolls.         that  per  acre  ?        Jins.  25.  bushels. 


7.  Supposing  a  man's  income  to  8.  What  number  must  I  multiply 

be  2555  dollars  a  year ;   how   much  by  13,  that  the  product  may  be  871  ? 

is  that  per  day,  there  being  365  days  t^M^-  67. 
in  a  year.                »^ns.  7  dolls. 


Sect.  I,  5  COMPOUND  ADDITION. 


§  5,  COMPOUND  ADDITION. 


COMPOUND  ADDITION  is  the  adding  of  numbers  which  consist  oi 
articles  of  diiierent  value,  as  pounds,  shillings,  pence,  and  farthings,  call- 
ed different  devominaflons  ;  the  operations  are  to  be  regulated  by  the  val- 
ue of  the  articles,  Vvhich  must  be  learned  from  the  Tables. 

RULE    FOR    COMPOUND    ADDITION. 

1 .  Place  the  numbers  so  that  those  of  the  same  denomination  may  stand 
directly  under  each  other. 

2.  Add  the  first  column  or  denomination  together,  and  carry  for  that 
number  wlvich  it  takes  for  the  same  denomination  to  make  1  of  the  next  hish- 
C1-.  Proceed  in  this  manner  w  ith  all  the  columns,  till  you  come  to  the 
last,  vvhich  must  be  added,  as  in  Simple  Addition. 


1.  OF  MONEY. 

TABLE. 

4  Farthings  qT,      ")  ^  Penny,  marked  d, 

12  Pence 


20  Shillinfrs 


"J  r  Penny,  marked  d, 

I  make  one<    Shilling,  s. 

J  I   Pound,  £. 


EXAJIFLES, 

1.  What  is  the   sum  ot     ^.61     17s,     5d, /Cl3,  35.  Sd, and  of 

5.     I6s.     lid.     when  added  together  .^ 

OPERATION. 

£.         s.         d. 

Gi     ir      5") 

13         3         8  V     Those  numbers  of  the  same  denomination  placed 
5       16       11  J  under  each  other,  as  the  rule  directs. 


80       18         0 

I  begin  \\  ith  the  right  hand  column  or  tliat  of  pence,  and  having  added 
it,  find  the  sum  of  the  numbers  therein  contained  to  be  24  ;  now  as  12  of 
this  denomination  make  one  of  the  next  higher,  or  in  other  words  12  pence 
make  one  shilling,  therefore  in  this  or  inihe  column  of  pence  I  must  carry 
for  12  ;  I  now  enquire  how  often  12  is  contained  in  24,  the  sum  of  the  first 
column  or  that  of  pence  5  knowing  it  to  be  2  times  and  nothing  over,  I  set 
down  0  under  the  column  of  pence,  and  carry  2  to  that  of  shillings,  to  be 
added  into  the  second  column,  saying,  2  I  carry  to  6  are  8,  and  3  are  11, 
and  7  are  18,  and  10  to  18  are  28,  and  ten  again  are  38  (for  so  each  figure 
in  ten's  place  must  be  reckoned  1  in  that  place,  being  equal  in  value  to  10 
units.)  Now  as  20  shillings  make  one  pound,  therefore  in  the  column  of 
shillings,  I  carry  for  20  ;  1  then  enquire  how  often  20  in  38  ?  once,  and  18 
remains  ;  therefore,  I  setdoun  directly  under  tlie  column  of  shillings  18, 
what  38  contains  more  than  20,  and  for  the  even  20  carry  1  to  pounds  or 
the  last  column,  which  is  to  be  added  after  the  manner  of  Simple  Addition. 

jYote — The  method  of  proof  for  Compound  Addition  is  the  same  as  that 
of  Simple  Addition. 
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2. 


£T~I     1 1 


3. 


jC. 

s. 

c/. 

qr. 

/r. 

s. 

d. 

<7r 

18 

4 

11 

1 

371 

15 

6 

2 

26 

15 

S 

0 

5 

7 

4 

0 

6 

1 

7 

3 

68 

3 

2 

1 

7 

0 

5 

3 

4.  Supposing  a  man  goes  a  journey,  and  on  the  1st  day, 
1802.    May  14,  Pays  for  a  dinner • 

-  for  oats  for  his  horse 

-  for  shoeing     .     • 

15,     -     for  supper  and  lodging     .... 

-  for  horse  keeping 0 

.     for  toll     . 

-  for  breakfast 

-  to  the  barber  for  dressing     .     .     . 

-  for  dinner  again  and  refreshment    . 

What  were  the  gentleman's  expences  ? 


/:» 

1 

6 

0 

0 

6 

0 

1 

2 

0 

2 

0 

0 

1 

10 

0 

1 

6. 

0 

2 

0 

0 

1 

6 

0 

3 

5 

H 


5.  Suppose  I  am  indebted  /; 

To  A.  Thirty-two  pounds  fourteen  shillings  and  ten  pence. 

—  B.  Forty  one  pounds  six  shillings  and  eight  pence. 

—  C.  Seventy-five  pounds  eight  shillings 

—  D.  Three  pounds  and  nine  pence. 

Jns, 


What  is  the  sum  I  owe  ? 


6.  A  man  purchases  cattle  ;  one  yoke  of  oxen  for/;  14  116;  four  cows, 
for /C 18  19  7  ;  and  other  stock  to  the  amount  of  /621  5  ;  what  was  the 
amountof  the  cattle  purchased  ?  •^ns,  .€54  16s  Id, 


Sect.  I.  5.  COMPOUND  ADDITIOX.  S^t 

%  OF  TRQY  WEIGHT. 

By  Troy  Weight  are  weighed  gold,  silver,  jewels,  electuaries  and  liquors. 

TABLE, 

24  grains    grs.  l  r   Penny  weight,  marked  jnvt. 

20  Penny  weights  Unake  one  <    Ounce,  oz. 

12  Ounces  J  I   Pound,  lb' 

EXJJIFLES. 

!•  Because  24  grains  make  a  penny 

lb'  •2r.  pwt,  grs.         v/ciglit,  you  carry  one  to  the  penny 

70  10  13  4  weight  column  lor  every  24   in  the 

3  9  7  IG  sum  of  the  column  of  grains;  be- 

28  0  0  5  cause  20  pennyweights  make  one 

7 3 6 2  ounce,  you  carry  for  20  in  penny 

^  ^         weights,   and  because    12    ounces 

^ V__         make  one  pound,  you  carry  for  1 2 

in  the  ounces.     This  is  called  car- 

^ rying  according  to  the  value  of  the 

higher  place. 


lb 

oz. 

1   5   1 

7 

G 

5 

2  8 

0 

3 

1  9 

6 

1  4 


2. 

Fs. 

7 

pwt. 
1  4 

2  3 

^ 

0 

6 

1  1 

1  3 

5 

1   0 

1   2 

7 

^"^'or£. — The  fineness  of  gold  is  tried  by  fire,  and  is  reckoned  in  carats, 
by  which  is  understood  the  24th  part  of  any  quantity ;  if  it  lose  nothino-  in 
the  trial,  it  is  said  to  be  24  carats  fine  ;  if  it  lose  2  carats,  it  is  then  22 
carats  fine,  which  is  the  standard  for  gold. 

Silver  which  abides  the  fire  without  loss  is  said  to  be  12  ounces  fine.— 
The  standard  for  silver  coin  is  11  oz.  2  pv/ts.  of  fine  silver,  and  18  pwts. 
of  copper  melted  together. 
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3.  OF  AYOIKDUPOIS  WEIGHT. 

By  Avoirdupois  weight  are  weighed  all  things  of  a  coarse  and  drossy  na- 
ture, as  tea,  sugar,  bread,  flour,  tallow,  hay,  leather,  and  all  kinds  of  met- 
als, except  gold  and  silver. 


TJiBLE, 


16  Drams     dr. 
16  Ounces 
28  Pounds 
4  Qiiarters 
20  Hundred  weidit 


Ih. 


f  Ounce  marked 

Pound, 
>make  one<;    Quarter  of  ahund.  weio-ht  or. 
I  1 00  weight,  or  1 1 2  pouiids  cwt 

EXAMPLES. 


1. 


T. 

civt. 

ar. 

Ih. 

oz. 

dr. 

18  0 

3 

2 

S  5 

1  1 

8 

4 

1  7 

0 

'^  3 

7 

6 

9 

8 

3 

7 

2 

5 

•S 

3 

1 

1  6 

5 

1   1 

2* 


8  0  1 

7 

8  6 

3 


cwt. 
3 
1  9 

7 


qr 

% 

3 

0 

1 


Ih. 

1  4 
6 
0 


oz. 

1  1 

5 
0 
6 


8 

6 

1  5 

4 


^or£ — <:<  175  Troy  ounces  are  precisely  equnl  to  192  Avoirdupois  Oun- 
ces, and  175  Troy  pounds  are  equal  to  H4  Avoirdupois.  I  lb.  Trov=5rG0 
grains,  and  1  lb.  Avoirdupois=  7000  grains.*' 
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^.  OF  TIME. 


TJIBLE 

' 

60  Seconds     s. 
60  Minutes 
24  Hours 

7  Days 

4  Weeks 
13  Months,  Id. 

<S* 

ih. 

J>makje  one 

< 

Minute, 

Hour 

Day, 

Week, 

Month, 

*  Julian 

marked 
Year 

7W. 

h, 
d. 

IV. 

mo. 

r. 

EXMfPLES. 

1 

F.               mo. 
16           10 

S  8               7 
3  9               6 

8  7             4 

3 
1 

6 

d. 
6 
5 
3 
1 

h. 
2  3 
1  6 

1  7 
1  4 

m. 

5  7 

2  8 

3  8 
1   5 

s. 

4  3 
3  2 
1   1 

1  7 

• 

2. 

W»/ 

1. 

7no. 

w. 

f/. 

/^. 

m. 

s. 

8  9 

1    1 

3 

6 

g  2 

4  5 

3  6 

3  6 

1  0 

2 

5 

6 

5  5 

4>  4 

8  7 

2 

1 

0 

1  1 

2  2 

3  3 

3  6 

4 

3 

3 

5 

8 

7 

The  number  of  days  in  each  Calender  month  may  be  remembered  by  the 
following  verse  ; 

Thirty  days  hath  September,  Apr?!,  June  and  November ; 
February  twenty-eight  alone  ;  all  the  rest  have  thirty-one. 

*  "  The  civil  8o]ar  year  of  365  days  being  short  of  tlie  true  by  5h  48m. 
57s.  occasioned  the  beginning  of  the  year  to  run  forward  through  the  sea- 
son yearly  one  day  in  four  years  :  on  this  account  Julius  Csesar  ordained 
that  one  day  should  be  added  to  February  every  fourth  year,  by  causing  the 
24th  day  to  be  reckoned  tw  ice  :  and  because  this  24th  day  was  the  sixth 
(sextilis)  before  the  kalends  of  March,  there  were  in  this  year  two  of  these 
sextiles,  which  gave  the  name  of  Bissextile  to  this  year,  which  being  thu3 
corrected,  was,  from  thence  called  the  Julian  vear." 
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5,  OF  MOTION. 


60  Seconds 
60  Minutes 
50  Degrees 
12  Signs,  or  360 
Degi-ees 


1. 


J 


TABLE, 


>make  one 


Prime  Minute,  marked  '^ ' 
Degree,  ° 

Sign,  •    s 

C  The  whole  great  circle 

I      of  the  Zodiac. 


EXJIMTLES, 


2. 


© 

/ 

tf 

s 

0 

/ 

// 

2  5 

1  7 

1  8 

9 

8 

5  5 

4  4 

1  7 

4  9 

5  6 

1 

2  6 

4  4 

5  5 

6 

3  5 

2  4 

8 

1   8 

3  6 

1  2 

1  0 

1  7 

1  6 

1 

9 

3  3 

2  2 

6.  OF  CLOTH  MEASURE. 


£  Inches,  one  fifth    iw. 

4  Nails,  or  9  inches 

4  Quarters  of  a  yard  or  36  inches 

3  Quarters  of  a  yard,  or  27  inches 

5  Quarters  of  a  yard  or  45  inches         ^make  one<j 

6  Quarters  of  a  yard,  or  54  inches 

4  Quarters  1  inch  and  I  fifth,  or  37 

inches  and  one  fifth  | 

1  Quarters  and  two  tliirds  J 

EXAJflFLES, 


Nail,  marked  ua. 
Quarter  of  a  yard,  qr. 
Yard,  yd. 

Ell  Flemish  E.  Fl. 
EH  English  E.  E, 
EU  French      E,  Fr. 


j    Ell  Scotch       E,8c, 
L_  Spanish  Var. 


2. 

W%/ 

Yds, 

^r. 

^?, 

6  1  4 

3 

S 

3  G 

1 

o 

7 

0 

1 

.  1  5 

3 

2 

2. 

WV 

ii:.  ii;. 

gr. 

n. 

1  9 

3 

o 

5  6 

1 

3 

7 

2 

2 

\  8 

2 

0 

Sect.  L  5.  COMPOLND  ADDITION.  41 

7.  OF  LONG  MEASURE. 

By  Long  Measure  are  measmed  distances,  or  any  thing  where  length 
is  considered  without  regard  to  breadth. 

TJIBLE. 

f  Inch,  marked     in. 

I     Foot,  //. 

I     Ir  aid,  yd 

1    Rod,  Perch  or  Pole,  ^yr7^. 

1       t  [    Furlon":,  far. 

>makp  f^^^t^  ^  »'  J 


3  Barley  corns,     bar. 
I'-Z  Inches 

3  Feet 

5i  Yards,  or  16^  feet 
40  Poles 

8  Furlongs 

GO^Statute  miles,  neiirly, 
360  Degrees 


:e  one  >  .,-i      * 

j  Mile, 

I  C  Degree  of  a 

j  ^  great  Circle. 

{  k  A  great  Circle 

t.  ^  of  the  Earth. 


mile. 


EXd 

MFLES. 
1. 

<vvv 

' 

Bes:. 

mi. 

fur. 

pol. 

ff. 

l'?Z. 

5cr. 

16  8 

b  7 

7 

%  6 

1    0 

1   1 

^ 

1  S  4 

5  3 

6 

1  8 

7 

6 

1 

7  9 

3  6 

1 

7 

9 

1  0 

0 

i 

4 

3 

0 

3 

3 

1 

i^e^;". 

tni. 

/.n-. 

fol. 

/^. 

in 

1  3 

5  6 

ti 

1  3 

8 

1 

4  9 

1  8 

1 

2  7 

1  6 

^ 

2  6  7 

1  2 

3 

1  6 

9 

0 

S  9 

8 

0 

5 

3 

1 

F 
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8.  OF  LAND  OR  >SQUARE  MEASURE. 

By  Square  Measure  are  measured  all  things  that  have  length  &  breadth. 

TABLE, 


144  Inches 
9  Feet 

50-^-  Yards,  or 
SrSi  Feet 
40  Poles 
4  Roods  160  rods 
or48403^ards 
640  Acres 


Square  Foot, 
Yard. 


8  7  6- 
5  6  8 

^47 


rood, 
3 
1 

2 


0.  OF  SOLID  MEASURE. 

By  SiAid  Measure  are  measured  all  things  that  have  length,  breadth  acd 
iliickiicas. 

TABLE, 


1 

I, 
r  «'U  leeioi  newnomijer  > 

Solid  feet,  i.  e.  8  in     1 

tngth5  4  in  breadth  and  > 

in  heightii  J  ^ 


ir£3  Inches  ").  f  ^^'^^^ 

Sr  Feet  J  j    Yard. 

40  Feet  of  round  timber    >   i       i  J    t  i      i 

r-r^  r    X  ri         i^-    V     ^'    >maKe  one  <     ion  or  load. 
or  i<\)  teetot  hewn  timber  S    {  \ 

128  Solid  fcet,i.  e.  8  in 

lei 

4 


Cord  of  Wood. 


EXAMPLES. 


Ton. 
6  5 
1  9 
3  G 

5  7 


/^. 

in. 

3  7- 

S 

S  9 

^  6 

i  s 

0  7 

1  7 

5  4 

3  3 

6 

Cord, 
3  0 

1  8 

S  9 


./v. 

'/k. 

1  8 

1 

0 

s  1 

5  6 

1 

3  7 

7  ^ 

6 

5  9 

8  6 

1 

2  4 
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10.  OF  WINE  MEASURE. 

Bj  Wine  Measure  are  measured  Rum,  Brandy,  Perry,  Cider,  Mead, 
Vinegar  and  Oil. 

TABLE. 


Q  Pints    pts. 

1 

-^ 

1    Quart. 

markci 

i         qt. 

4  Quarts 

Gallon. 

gal. 

10  Gallons 

Anchor 

of  Brandy 

urvC. 

18  Gallons 

Runlet. 

run. 

3U  Gallons 

}>make 

one 

>  Half  He 

igshead. 

^hhd. 

42  Gallons 

1 lerce. 

tier. 

63  Gallons 

Hogshead. 

hhd. 

2  Hogsheads 

— ^ 

Pipe  or 

Butt, 

F.  or  B. 

2  Pipes 

J 

Tun. 

1\ 

EXMIPLES. 

• 

I. 

tVMX 

HJiil. 

gal. 

qts. 

pts. 

3  9 

5  % 

a 

1 

1  6 

2  7 

1 

0 

3  5 

1  2 

0 

1 

2  9 

3  8 

2 

0 

" 

2. 

>vw 

T. 

hhd. 

^a7. 

^fs. 

/?fs. 

8  6 

% 

^  3 

3. 

1 

3  5 

1 

3  6 

1 

0 

1  7 

0 

2  9 

2 

1 

N,  B,  A  Fint  Wine  Measure  is  28|-  cubic  inches. 
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11.  OF  ALE  OR  BEER  MEASURE. 


TABLE. 


S  Pints 

4  Quarts 

8  Gallons 

8^  Gallons 

0  Gallons 

9.  Firkins 

2  Kild'.Mi.iis 

1^  Barrels,  or  54  gallons 

2  Barrels 

3  BaiTels,  or  ^  hogsheads 


J>mak2  one-=^ 


_> 


Quart,  marked  qls. 

Gallon,  gciL 

Firkin  of  Ale  in  London, A.  ^r. 
Firkin  of  Ale  or  Beer. 
Firkin  of  Beer  in  London  B  Jz)*, 
Kilderkin,  kill. 

Barrel,  bar. 

Ho;;shead  of  Beer,  hhcl. 

Puncheon,  .  pun. 

Butt.  biUL 


hhd. 

3  2  7 
2  8 


EXAMFLES. 


1. 
gall. 

4  8 

5  1 
2  4 
1   6 


2 

r» 
O 

1 

0 


2. 

Bjlr. 

^«L 

qts. 

2  3 

6 

2" 

4  5 

2 

3 

9  8 

7 

1 

3  6 

8 

0 

, 

. 

N.  B.  A  Fliit  Beer  Measure,  is  35  J  cubic  inches. 


12.  OF  DRY  MEASURE. 

By  ])ij  Measure  are  measured  all  Dry  Goods,  such  as  Corn,  ATheat, 
Seed,  Fruit,  Roots,  Salt,  Coal,  &,c. 


2  Pints 
2  Quarts 
2  Pottles 
2  Gallons 
4  I'ecks 
,  2  Bushels 
2  Strikes 
2  Cooms 

4  Quarters 
4i  Quarters 

5  Quarters 
2  Wcys 


TABLE. 

f  Quart,  marJced 

i    Pottle, 

Gallon, 

Peck, 

Bushel, 
J>make  one<^    Strike 
I  I    Coou), 

Quarter 

Chaldron, 

Chaldron  in  London, 

Wey, 

Last, 


qffi. 

yot. 

gal. 

pJi\ 

bus' I. 

sty. 

CO. 

qr. 

ch. 


ivey. 
last. 
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EXAMFLES, 

1. 

2. 

busJi. 

j>k. 

qU 

pt 

Ch. 

bush 

|)fc. 

qts. 

2  7 

o 

6 

1 

3  7 

1  6 

2 

5 

1   8 

8 

7 

0 

2  6 

2  8 

3 

7 

2  0 

0 

1 

1 

1  8 

1   2 

1 

0 

1   0 

1 

3 

0 

1  7 

2  5 

3 

6 

N.  B.  h.  gallon^  Dry  Measure  contains  3G8-J  cubic  inches,. 


3^/ie  following  are   denominations  of  things  counted  by  the 

Table. 
12  Particular  things  make  1  Dozen, 

12  Dozen 1  Gross, 

12  Gross  or  144  doz.     .     .     great  Gross, 

ALSO, 

20  Particular  things  make  1  Score, 


Denominations  of  Measures  not  included  in  the  Tables. 

6  Points  make  1  Line, 
12  Lines      .     .      Inch, 

4  Inches     .     .      Hand, 

3  Hands  .  .  Footj 
63  Feet,  or  4  Poles,  a  Gunter's  Chain, 

3  Miles       .     .      League. 

A  Hand  is  used  to  measure  Horses.     A  Fathom  to  measure  depths. 

A  League  in  reckoning  distances  at  Sea. 

K.  B.  A  Quintal  of  Fish  weighs  1  cwt.  Avoirdupois. 
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§  6.  COMPOUND  SUBTEACTION. 


■wxvw 


COMPOUND  SUBTRACTION  teaches  to  find  the  difference  between 
any  two  sums  of  diverse  denomiuations. 

BULE    FOR    COMPOUND    SUBTRACTION. 

"  Place  those  numbers  under  each  other,  which  are  of  the  same  denom- 
<*  ination,  the  less  being  below  the  greater  ;  begin  v/ith  the  least  denoinma- 
"  tion,  and  if  it  exceed  the  figure  over  it,  borrow  as  many  units  as  make 
"  one  of  the  next  greater  ;  subtract  it  therefro-n  ;  and  to  im  diiTerence 
''  add  tlie  upper  figure,  remembering  ab.vays  to  add  one  to  the  next  supe- 
*<  rior  denomination  for  that  which  you borrovvCil. 

Proof. — In  the  same  manner  as  Simple  Subtraction. 

1.  OF  MONEY. 

1.  Supposing  a  man  to  have  lent /C 185  10s.  7d.   and  to  have  received 


ogaui  ux  im  iuuiit 

V  ,    /o  0<J      Ak/ 

J.    IIUTV     IIIU 

OPERATION. 

1. 

2 

, 

£* 

S, 

d. 

£. 

s. 

Lent         18  5 

1  0 

7 

From     3  10 

Received     9  3 

1  5 

0 

Take        8  5 

1  5 

Due             9  1 

1  5 

•r 

4 

Proof       18  5         10 


Lent- 


6  3  7  1 


r   1 


Received^ 

at  sundry" 

times. 

Received 
in  all 

Yet  due 


6  3 
I  7  8 

1  9 
I  13  9 
LS  2  6  1 


s. 

7 


4 

15 

6 

1 


d, 
8 


11 

8 
4 


The  sum  of  tlie  several  payments 
must  first  be  added  together,  and 
the  amount  subtracted  from  the  sum 

lent. 

A.  From   jC39  7s.  Gd.    lqi\  take 
/:7  i'cs,  Hid.  and  what  will  remain  .'^ 
Jns.  /:3i  i3s.  Glrf.' 
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5.  A  cwtain  man  sold  a  lot  of  land  for  /;735  l\s,  6d:  he  received  at 
one  time  <(:61  5s:  at  anotiier  time.   /?195  13  11,  how  much  is  there  yet 

due  ?  '  ^'ins,  /:A7S  12  7. 


2.  OF  TROY  WEIGHT, 


From 
Take 

lb. 

7  6 

3 

1. 

oz. 

8 
9 

pvt. 
1   6 

1  7 

grs. 
1  3 
6 

lb. 

7 
2 

2. 

oz. 

3 
8 

pwt 
5 
9 

Remains 

Proof 

3.  OE  AVOIRBUPOIB  WEIGHT. 


1. 

2. 

lb. 

o;?:. 

dr. 

T. 

cwt. 

or. 

Z&. 

oz. 

ft^-. 

9 

1  5 

5 

6 

1   1 

1 

1  4 

7 

3 

5 

6 

7 

1 

5 

1 

1  6 

9 

8 

4.  OF  TIME. 


■    F. 

mo. 

w. 

J.. 
d. 

h. 

m. 

s'. 

3  9 

6 

3 

6 

2  0 

4  4 

5  5 

1  6 

9 

1 

(^ 

1  8 

5  9 

5  7 
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COMPOUND  SUBTRACTION. 
5,  OF  MOTION. 


0 

tr 

1  6 

2  7 

3  3 

8 

3  4 

2  3 

s. 
6 


2. 

0 

8 
o 


Sect.  1.  6= 


5  1 

5  7 


6,  OF  CLOTH  MEASURE. 
1.  1 


YiU. 

jr. 

11, 

2  7 

1 

o 

1  6 

1 

3 

2  6 
1  7 


2 

3 


7L 
1 

2 


Deg. 


1  7 


1  3 
1   5 


7.  OF  L0N6^  MEASUllE, 


fur 

"  5 


1. 


p, 
2  6 

2  7 


yds. 
1 


1 

2 


8 
9 


1 

1 


8.  OF  LAND  Oil  SQUARE  MEASURJE. 


1. 

Jl.         R.  poL 

17  1  17 

16  1  16 


pol         ft.  hi. 

18  16         11 

1  0      2  0  1      1   3  0 


Sect.  I.  6. 


1. 


COMPOUND  SUBTRACTION 
9.  OF  SOLID  MEASURE. 


ft.  in. 

2  9  18  6 

3  4       12  3  7 
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Cords. 
6  8 
6 

2. 

2  3 

1  2  7 

in. 
8  1  0 
15  2  9 

10.  OF  WINE  MEASURE. 


1. 

2. 

Hhd, 

gaL 

qts. 

Hhd. 

Tan. 

gal. 

6  6 

3  1 

2 

7  5 

1 

1  6 

1  7 

3  3 

3 

2  4 

1 

4  3 

11.  OF  ALE  AND  BEER  MEASURE. 


1. 

5. 

gaL 

^fs. 

Butt. 

hhd. 

^«^ 

1  9 

2 

6  3 

1 

1  6 

2  5 

3 

2  9 

1 

1  0 

IS.  OF  DRY  MEASURE. 


1. 

2. 

Bu. 

jpAr. 

qts* 

C/mZ. 

6z«i 

pA:. 

6  1 

1 

2 

17  1 

1  8 

1 

5 

1 

4 

7  6 

2  2- 

2 

a 


THE 


SCHOLAR'S  AHITHMETIC. 


1i/VVWWWVW 


OBSERYATIONS. 


The  Scliolar  lias  now  surveyed  the  ground  imrh  of 
Aritlimetic.  It  has  before  been  intimated  that  the  only  way 
in  which  numbers  can  be  affected,  is  by  the  operations  of 
Mdition,  Subtraction,  Multiplication  and  Division.  These 
rules  have  now  been  taught  hini;  and  the  exercises  in  a  sup- 
plement to  each,  suggest^ their  use  and  application  to  the  pur- 
poses and  concerns  of  life.  Further,  the  thing  7ieedful,  and 
that  which  disiinguishes  the  Arithmetician,  is  to  know  how  to 
proceed  by  application  of  these  four  rules  to  the  solution  of 
any  arithmetical  question.  To  afford  the  scholar  this  knowl- 
edge is  the  object  of  all  succeeding  rules. 


vwwxwv 


SECTION  II. 

Rules  essentially  ni^cessajiy  for  every  person  to  fit  and  qualify 
them  for  the  transaction  of  business. 

The^o  are  ten  :  Jleduction,  Fractions,*  Federal  Money,  Exchange, 
Int.resU  compound  J^Mtiplkution,  Compoinid  Division,  Single  Mule  oj 
Three,  Douhh  Ride  of  Three,  and  Practice. 

A  tl.orough  knowledge  of  these  rules  is  sufficient  for  every  ortlinarj  oc- 
currence in  life.  Short  of  this  a  person  in  any  kind  of  business,  ^vill  be 
liable'to  repeated  embarrassments.  It  is  the  extreme  usefulness  of  these 
rules  which  commends  them  to  the  attention  of  every  Scholar. 


*  FuACTTOxs  arc  taken  up  here  no  further  tlian  5s  neccssaiy  toshew  tU^eignificri: 
r.-jM,  and  to  illustrate  the  r.rin-iplcs  of  FiiDEiiAi*  Money. 


Sect.  II.  1.  REDUCTION. 

§  1.  REDUCTION. 


<>•  REDUCTION  teaches  to  bring  or  exchange  numbers  of  one  denomiu- 
«•  ation  to  others  of  diflcrent  denominations,  retaining  the  same  value." 

IT  IS  OF  TWO  KINDS. 

t.  When  higk  denominations  are  to  be  brought  info  lower,  as  poir.v.ls 
into  shillings,  pence  and  farthings  ;  it  is  then  called  reduction  descend- 
ing, and  is  performed  by  JMidtlpllcation. 

2.  When  lower  denominations  are  to  be  br-Giigrht  info  his/her,  as  farth- 
ingsinto  pence,  or  into  pence,  shillings  and  pounds  ;  it  is  then  called  hl- 
DucTiON  ASCENDING,  and  Is  performed  by  Division. 

RRBUCTIOJy  BESCE.YBIJSTG. 

RULE. 

MuLTiPLY,the  highest  denomination  by  that  number  whicii  it  takes  of  the 
next  less  to  malfe  one  of  that  greater^;  so  continue  to  do  till  you  have 
brought  it  as  low  as  your  question  requires. 

Proof—**  Change  the  order  of  the  question,  and  divide  your  last  pro- 
duct by  the  last  multiplier,  and  so  on." 

EXAMFLES. 

1.  In  ^17  13s.  Gc?.  oi/rs.  how  many  farthings.'* 

OPERATION. 

C      s.      d,     qrs.  In  this  example,  tlie  highest  denon> 

17    13      6       3  ination  is   pounds,   the   next  less,  is 

2  0  Shillings  in  a  pound,  shillings,   and  because    20    shillings 

make  o}ie  pound,  therefore,  I  muUipiy 

3  5  3  Shillings  in  £IT  13s.  xri7  by  20,  increasing  the  product  i)y 
1  2  Pence  in  a  Shilling,    the   addition   of  tho.  given  shiilings^ 

(13)  which   it  must  be  remembered, 


4  2  4  2  Fence  in  C\7  13s.  Qd.  .must  always  be  done  in   like  cases  ; 

4  Farthings  in  ape  mil/,  tlien  because  12  pence  make  o?ie  s/.'i/^ 

^5.  1  6  y  7  1  Farthings.  ^'?^^)  i  multiply  the  sh.illirigs  (553)  by 

12,  adding  in  the  given  pence  {6d) 
lastly,  because  4  farthings  make  one  penny,  I  multiply  trie  pence  (4242) 
by  4,  and  add  in  the  given  farthings  (^Sqrs)  I  then  find' that  in  /:17  13s  6d 
Sqrs.  there  are  16971  farthings. 

PROOF. 

4)  1  6^9  7  1     3grs.  To  prove  the  above  question,  change  the  or- 

der  of  it,  and  it  v.ill  stand  thus  :  in  16971   far- 

12)  4  2  4  2     6d.          things,  hov/  many  pounds  ? 

' Divide  the  last  product  by  the  last  multiplier, 

2j0)  3  5|3      13s.        the  remainder  will   be  fartliings.     Proceed  in 

tiiis  way  till  all  the  steps  of  the  operation  Iia^-e 

yCl  7  been  retraced  back  ;  the  last  quotient  with  the 

remainders  will  be  proof  of  the  accuracy  of 
•  he  operation  if  they  agr^e  with  the  sum  given  in  the  question. 


52  REDUCTION.  Sect.  II.  1. 

2.  In^r  14s  6d.  l^'r  how  many        3.  In  j^7  6s  4d  how  many  pence  ? 
farthings  P  Jins.  74ir^rs,  jins.  Uo^di- 

r 


/7^ 


•4.  In  2#  guineas,  at  285  eAch,        5.  In  ;Cl73  15s  how  many  six-pen- 
how  many  farthings  ?  An^,  389769rs.         pences  ?  Ans.  6950:. 


6.  In  12  crowns  at  tis7,  how         7.  In  671  eagles,  at  10  dolls,  each,  how 

many  pence  and  farthings  ?  many  shillings,  threo-pences,  pence,  and 

Ani>,^4M.  ST92qrs.  farthings?  ./?h.s.  40260  s/a//.   161040 

three-penceSy4S2l20  iience,^  i9324S0  qrs 
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MEBUCTIOJ\r  ASCEJK^DLYG. 

RULE. 

Divide  the  lowest  denoiiuaation  given  bj  that  number  which  it  takes  of' 
the  same  to  inak,'  one  of  the   next  higher,  and  so  continue  to  do  till  jou 
have  brought  it  into  the  denomination  which  your  question  requires. 

EXAMPLES. 

1.  In  16971  farthings  how  many  pounds  ? 

OPERATION. 

Farthings  in  a  penny  4)16971 

Pence  in  a  ahilling      1^)424x2  3qrs.      Reduction  descending  and  ascend* 

Shillings  in  a  pound   2  1  0)35  |  3  6d.  ing  reciprocally  prove  each  other,- 

£17    13s. 
Ans.  fA7  13s.  6i.  3grs. 


2.  In  1765  pence,  how  many  3.  In  38976  farthings    how  many 

pounds  ?        Jins,  fj  Te  Id,  guineas  t  Jins,  29 


4.  In  C9J0  sixpences,  how  many  5.  In  379^  farilung:^,  how  many 

pounds  ?  Ans.  £173  ISs.     "       orov.^ns  ?  An?.,  12. 
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REDUCTION. 


Sect.  II.  1. 


Ans.  79. 


6.  In  45960  farthings,  how  many  pence,  7.  In  6952  three    pences, 

tluee-pences,  six-pences  and  dollars  ?  how    many    pistoles    at    22s 

Ms.  12240  pence,  40S0  three -pences,  '^""  ' 
^040  six-peMces,  170  dollars. 


3 


/^lA^ 


XX  Vj^^H 


^/ 


'y^J ^^^''^f^^ 


Jt 


BEBVCTIOJSr dSCEJVm^N'G  E^  BESCE.VDLYG. 

1.  MONEY. 

1.  In  57  moid  ores,  at  3Gs  each,        In  this  fjuestion  the  first  stop  m"4U 

how  many  dollars  ?  be  to  bring  the  moidores  into  shillings  : 

Jlns.  g342.        lastly  bring  the  shillings  into  dollars. 

2;  In  75  pistoles  how  many  pounds  ? 
Ans,  /:82  10s. 


In  ,c73  how  many  guineas  ? 
.■3;?s.  52  s:uineas  4s. 


4.  In  ;G63  and  5  guineas,  ho^v  ma- 
ny dollars  ?      Jns.  S^33  2.^. 


Sect.  II.  1. 


REDUCTION. 


55 


«  When  it  is  required  to  knoiv  Kow  many  sorts  of  coin  nf  different  val- 
ues and  of  equal  number  are  contained  in  any  number  of  another  kind  ; 
reduce  the  several  sort*  of  coin  into  the  lowest  denomination  mentioned, 
and  add  them  together  for  a  divisor  ;  then  reduce  the  money  given  into 
the  same  denomination  for  a  dividend,  and  the  quotient  arising  from  the  di- 
vision  will  be  the  number  required," 

«  JVo7'£.     Observe  the  same  direction  in  weights  and  measures. 

1.  In  54  guineas,  how  many  pounds,  dollars  and  shillings  of  each  an 
equal  number  ? 


OPERATION. 

£.\  is  20  shillings 
1  dollar  is  6  shiilings 
1  shilling  is    1  shilling 

Divisor  9.7  shillin-gs 


54  guineas 


£8  shillings  is  a  guinea. 


452 
108 


DitHi/eJifJ  1512  shillings 

27)1512(56  of  each ;  that  is  54  guineas  include  the  value  of  one  pound,  one 
135         dollar,  and  one  sliiliing  5^  times. 

162 
162 


000 


2»  In  172  moidores  how  many  eagles,  dollars  and  nine  pences,  of  each 
the  like  number  r  Sins.  92  of  each,  and  68  nine-pences  over. 

IC3X 
f/C ' 

S.  In  237  guineas  how  many  moidore?,  pistoles,  potinds,  and  dollars,  <&f 
each  the  like  n'lmber  ?  Jlns,7^  of  each* 


%%  Ci 


5,^  REDUCTION.  Sect.  II.  1. 

TROr  WEIGHT, 

l.In  411).  5oz.  and  IGpwts.  how  many  grains. 

OPERATION. 

lb,       oz,      pwt. 

4         5  16 

12  oz.  in  a  pound. 

53  ounces. 

20  pwts  in  an  ounce. 

1076  penny  weights. 
24  grains  in  1  pwti 

4304 
2152 

iProof  24)25824  grains,  the  Ans. 
20)1076     16  pwts. 

12)53    5  oz. 

4lb. 


2.  In  lOlb,  of  silver,  how  many  spoons,  each  treighing  5oz*  Wpwts^ 

Ans.  21  sjpvons  and  OOpwts  ox^er. 


Si  In  282240  grains  of  silver,  how  many  pounds  ?  Ms.  49. 

PROOF. 
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S.  In  45681  grains  of  silver,  how  many  pounds  ? 

OPERATION. 

20         12 

'24)45681(1903(95)7^6.  *5ns.U'er  7/6.  llo^;.  Spicts,  9grs, 
24         180     84  12 


216         103  lloz.  95 

216         100  20 


081    003;;M;fs.  1903 

72  24 


09^rs.  45681  Proof. 

4,.  In  4560  grains  of  silver,  how  many  tea  spoons,  each  one  ounce  ? 

tins.  9 3  tea  spoons. 


PROOF. 


3.  JiVOIRBUPOIS  WEIGHT. 


Cwt. 
1.  In  67 

4 

269 
^^8 

qr. 
1 

lb. 
13 

oz. 
11, 

how  many  drams  ? 

PROOF. 

16)1931696 

2165 
538 

16)120731  lloz. 
28)7545  ISlb. 

7545 
16 

4)269  Iqr, 

45281 
7545 

120731 
16 

724386 
120731 

1931696 

H 


58  REDUCTION.  ^ect.  II,  t 

2,  In  1404805?.  how  many  hundred  weight  ?         4ws.  7C.  Qqrs,  lOlb. 


3.  In  470boxe^  of  Sugar,  e«ch  Q6lbi  how  many  Cwt  ? 

Ms,  109C.  Oqrs.  IQlh. 


n 


>    < 


4.  In  17  Cwt.  Iqr.  61b.  of  Suglr,  how  many  parcels,  each  171b  ? 

dns,  114  parcels. 
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4.  TIME. 

1.  In  1S1812  seconds  how  many  hours  ? 

OPERATION.  PROOF. 

610)12181)2     12sec.  ^-    ™-    «^ 

II    ■       6(0)20810       50m.  g^ 

j3«s.    ;jiA  50m.  12s..  2Q2q- 

60 


121812 

o    Snnimsino'  a  man  to  be  21  years  old,  how  many  seconds  has  he  lived, 
allowins'^3'^5  dSy:,"Tours  to  a  y^ear  ?  ^ns.  662709600  seconds. 


3   How  many  minutes  from  the  commencement  of  the  war  betweea 
Am.!?:  and  England    A    n  19^  to  ^^^^ ^^l^^^^f :S- 

peace,  which  ^ook  place,  Jan.  SJU,  1/  bo.  *^ni>.  ^yj* 


6»  REDUCTION. 

4.  In  413260  minutes  how  many  weeks  ? 


Sect.  II.  1 
•5ws.  41  weeks. 


5.  LOJVG  MEASURE. 


5.  Reduce  16  miles  to  barley  corns. 

OPERATION. 

16  Mile€, 
8 


128  Furlongs 
40 

5120  Rods. 

5^* 

25600 

2560 

28160  Yards. 

3 

84480  Feet. 

12 

1013760  Inches. 

3 

PROOF. 

3)3041280 

12)1013766 

3)84480 

111)28160 

2560 

410)5120 
8)T28 


16  Miles. 


t  Divide  bj  11  for  51  and  multiply  the 

quotient  by  2.     The  reason  is  because  5i 

Answer,    3041280  bar.  corns.  I'educed  to  half  yards  is  11. 

*  To  multiply  by  one  half  (i)  it  is  only  to  take  half  the  multiplicand. 


S.  In  47520  feet  how  many  leagues  ? 


Ans.  3  leagues. 


;    Sect.  II.  1  REDUCTION.  6l 

3.  How  many  times  does  the  wheel  which  is   18  feet  6  inches  in  cir- 
umference,  turn  round  in  the  distance  ot  150  miles  ? 

j3ns.  42810  times,  and  180  inches  over. 


/  s 


c       ^  ^ 


I'l 


4.  How  many  barley  corns  will   reach  round  the  Globe,  it  being  360 
degrees  ?  •^ns.  4755801600. 


(       I 


6^ 


REDUCTION. 


Sliict.  II.  1,    J 


6.  LJi^''D  OR  SqUARE  MEASURE, 

1.  In  13  acres,  2  roodsj  how  iiianj  poles  ? 


OPERATION. 

^C. 

r. 

13 

2 

54 

40 

jJtj^.  2160  Pa/es. 
2.  In  2852  rods  how  many  acres  ? 


PROOF. 

410)21610 
4)54" 
13  •5c.  2R. 


Ms,  17Ji.  SR,  12P. 


7.  SfOX/D  MEASURE, 

1.  In  1296000  solid  inches  how  many  tons  of  hewn  timber  9 

OPERATION.  PROOF. 


510 
1728)1296000(75|0 
12096     . 


15  TonSi  the  ^insiver. 


8640 
8640 

00 


15 
50 

750 

1728 

6000 
1500 
5250 
750 
1296000  Itches, 
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2.  In  5529600  solid  inches,  how  many  cords  of  wood  ?         *ins.  £5. 


3.  How  maiiy  sold  inches  in  a  cord  ? 


4ns,  2£1184. 


8.  DRV  MEASUBE^ 

In  75  bushels  of  corn  how  many  pints  ? 


OPERATION, 

75 
4 


300 
8 

2400 

2 


PROOF. 

2)4800 

8)2400 

4)300 


75  Bush. 


4ns,  4800  jpfs. 


•2^  In  9376  quarts  how  many  bushels  r 


,frts.  29S. 


It  would  be  needless  to  give  examples  of  Reduction  in  all  the  weights 
and  measures.  The  understanding  which  the  attentive  Scholar  must  al- 
ready have  acquired  of  this  rule,  by  the  help  of  the  tables,  will  ever  be  suf- 
ficient for  his  purpose. 
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SUPPLEMENT  TO  REI)UCTIOJ\r. 

QUESTIONS. 

1.  What  is  reduction  ? 

2.  Of  how  many  kinds  is  Reduction  ?  What  are  they  called  r  Where- 
in do  these  kinds  difter  one  from  the  other  ?  Wliich  of  the  funda- 
mental rules  are  employed  in  th«ir  operation  ? 

S.  How  is  Reduction  Descending  performed  ? 

4.  How  is  Reduction  Ascending  performed  ? 

5  When  it  is  required  to  know  how  many  sorts  of  coin,  weights  or 
measures  of  different  values,  of  each  an  equal  number^,  are  contain- 
ed in  any  other  number  of  another  kind,  what  is  the  method  of  proce- 
dure r 

EXERCISES, 

1.  In    36    guineas,   how    many         2.  How  many  rings,  each  weigh- 

crov/ns?  ing  5pwts.  7grs.  may  be  made    of    ' 

^dns.  153  crowns  ^  9d.  over.        Sib,  5oz.  \6jpwts,  2grs,  of  gold  ? 

.ins.  158-, 
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3.  Haw  many  steps  of  2  feet  5  indies  each,  will  it  require  a  man  to  take, 
\ti-av8lling  from  Leominster  to  Boston,  it  being  43  miles  ? 

Am.  9394,7. 


4.,  Let  70  dollars  be  distributed 
among  three  men  in  such  manner  that 
as  often  as  the  first  has  5s.  the  second 
shall  have  7s.  and  the  third  9s.  What 
will  each  one  receive  P 
Ans.  first  Bl6  4s,  second  S23  2^. 
.  third  S3.0. 


5.  How  many  square  feet  in  a  squ^are 

i.ile  ?  Am  27878400.' 
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6.  If  a  vinter  be  desirous  to  draw  off  a  pipe  of  Canary  into  bottles, 
containing  pints,  quarts,  and  2  quarts,  of  each  an  equal  number,  hov,- 
many  must  he  liave  ?  Ji7is,  144  of  each: 

-  ~i     f 


7.  There  are  three  fields,  one  contains  7  acres,  another  10  acres,  and 
the  other  12  acres  and  1  rood  :  how  many  shares  of  76  perches  each,  are 
contained  in  the  whoJe?  Jins.  61  shares  and  44  perches  ov^r. 

-f     f    ^ 


•:7 
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SUPPLEMENT  TO  REDUCTION. 


6r 


8.  There  are  10.61b.  of  silver,  the  property  of  3  men  ;  of  which  A  re« 
y    ceives  17 lb.  lOoz.  l9 ijivt.s.  l9^/\*f.  of  what  reiiiaiiis,  B  shares  loz.  7grs. 
60  often  as  C  shares  lo2)wts.     What  are  the  shares  of  B.  and  C. 
diis.  B's  ^huri:,  o^lh.  ^oz.  5jpivis.  ogrs.     C^s  share  34lb.  4.oz.  ISjiwts. 


JOiL 


/  Od^  7X1  O^Jl  //J/r  X  U'--3n>So'J^ 

4iK  sX..^/_  .^.  ...,../i^'^A.  7<£)^^^  iJ/J:^^i  yj/''-^ 


'3  ^yAYrrt'.  .    cJ//^.2^    j^yyyy<. 
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^  2.  FE ACTIONS. 

WHEN  the  thing  oi*  things  signified  by  figures  are  whole  cnes,  then  the 
figures  which  signify  tiiem  are  called  integers  or  whole  numbers.  But 
when  only  some  parts  of  a  thing  are  signified  by  figui-es,  as  two  thirds  of 
any  thing,  five  sLvths,  seven  tenths,  Sfc.  then  the  figures  which  signify 
these  parts  of  a  thing  being  the  expFession  of  same  quantity  less  than  oney 
are  called  fractions. 

Fractions  are  of  twa  kinds,  Vulgar  and  Decimal  ^  they  are  distinguish- 
ed by  the  manner  of  representing  them  ;  they  also  differ  iu  their  modes  of    ,j 
operation- 

VUL.G.m  FRACTIOjYS. 

To  understand  Vulgar  Fractions,  the  learner  must  suppose  an  integer 
(or  the  number!)  divided  into  a  number  of  equal  parts  ;  then  any  number 
of  tliese  parts  being  taken  would  make  a  fraction,  which  would  be  repre- 
sented by  two  numbers  placed  one  directly  over  the  other  with  a  short  line 
between  them  t\ws,^two  thirds^  |  three  j>fths,  |.  seven  eighths,  ^c. 

Each  of  these  figures  have  a  different  name  and  a  different  signification. 
The  figure  below  &e  line  is  called  the  denominator,  and  shews  into  how 
many  parts  an  integer,  or  one  individual  of  any  thing  is  divided — the  fig- 
ure above  the  Una  is  caMed  the  numerator,  and  shev/s  how  many  of  thos(i 
parts  are  signified  by  the  fraction- 

'  For  illrishatioD,  suppose  a  silver  plate  to  be  divided  into  nine  equal 
parts.  Nov/  one  or  more  of  these  parts  make  a  fraction  which  will  be  re- 
presented by  the  figure  9  tbr  a  denominator  placed  underneath  a  short 
line  shewing  the.  piate  to  be  divided  into  nine  equal  parts  ;  and  supposing 
tivo  of  those  parts  to  be  taken  for  the  ti-action,  then  the  figure  2  must  be 
placed  directly  above  the  9  and  over  the  line  (f)  for  a  numerirtor,  shewing 
that  two  of  those  parts  are  signified  by  the  fiaction,  or  two  ninths  di  ihe 
plate.  Now  let  5  parts  of  tins  plate,  which  is  divided  into  9  parts  be  giv- 
mi  to  John,  Ins  fra^ition  v/ould  be  f  five  ninths  ;.  lets  other  parts  be  given 
tollarrv,  his  fraction  would  be  |  three  ninths  ;  there  would  then  be  onci 
part  of  the  plate  remaining,  still  (5  and  3  are  8)  and  this  fraction  would  be 
expressed  thus  ^  one  ninth. 

In  this  way  all  vulgar  fractions  are  written  ;  the  denominator  or  num- 
ber below  the  line,,  suevving  into  how  many  parts  any  thing  is  divided,  and 
the  numerator,  or  numhoir  above  the  line,  shewing  how  many  of  those 
parts  are  taken  or  signified  by  the  iraction. 

To  ascertain  whether  the  learner  understands  wliat  has  now  been  taught 
him  of  fractions,  let  us  again  suppose  a  dollar  to  be  cut  into  13  equal 
parts  ;— let  2  of  those  poj-ts   be  given  to  A  ;  4  to  B  ;  and  7  to  C.     ^   K  * 

fA's  fraction—   '^//3 

llenuired  of  the  learner  that  he  should  write     i  B's  fraction  —    U  A  f^ 

(C's  fraction.—        n^.  ' 

It  is  from  division  only  that  fractions  aiise  in  Arithmtitical  operations  ;^ 
^the  remainder  after  division  is  a  portion  of  the  Dividend  undivided;  and 
16  always  tiie  numerator  to  a  fi  action  of  whic!}  tlie  Divisor  is  the  Denomin^ 
ator.      The  quotient  is  so  many  integers.. 

The  Aiithmetic  of  Vulgar  Fractions  is  tedious  and  even  intricate  to  be- 
ginners. Besides  they  arc  not  of  necessary  use.  ^Ve  shall  not  therefore 
enter  into  any  further"  consideration  of  them  here.  This  dilficulty  arises 
:Mcfly  from  the   variety  of  denominators  ;  for  when  numbers  are  divided 
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into  dilFerent  kinds,  or  parts,  they  cannot  be  easily  eompared.     This  con- 
sldeiation  gave  rise  to  the  invention  of 

BECULIL  FRACTIOJVS, 

Decimal  Fractions  arc  also  expressions  of  parts  of  an  integer  ;  or  are 
in  value  something  less  than  one  of  any  thing,  \vhatever  it  may  be  which  is 
signified  by  them. 

In  de-cimals  an  integer,  or  the  number  «K£,as  1  foot,  1  dollar,  1  vear,  &c, 
is  conceived  to  be  divided  into  ten  cxjual  parts,  [in  vnlgar  fractions^  an 
integer  may  he  divided  into  any  number  of  parts)  and  each  of  these  parts 
,is  subdivided  into  ten  lesser  parts,  and  so  on.  In  this  way  the  denomina- 
tor to  a  decimal  fraction  in  all  cases,  will  be  either  10, 100,  1000,  or  unity, 
(1)  with  a  number  of  cyphers  annexed  5  and  this  number  of  cyphers  will 
always  be  equal  to  the  number  of  places  in  the  numerator.  Tlius,  -f^  -f-^ 
ToVo '^^'^  i^ecn/ifi/  Fractions,  of  which  the  cyphers  in  the  denominator*  o- 
each  are  ec[ual  to  the  number  of  places  in  its  own  numerator. 

"  As  the  denominator  of  a  decimal  fraction  is  always  10, 100,  1000,  &c. 
<•  the  denominators  need  not  be  expressed  ;  for  the  numerator  only  mav  b-,- 
"  made  to  express  the  true  value  ;  for  this  purpose  it  is  only  re({uire'd  t(v 
^.^  write  the  numerator  with  a  point  (,)  before  it,  called  a.  sepavatri.v,  at  the 
*.<  left  hand,  to  distinguish  it  from  a  whole  riumber  5  thus,  -^-^  is  written  ,6  ; 

When  integers  and  decimals  are  expressed  togetlier  in  the  same  sum, 
that  sum  is  called  a  mijced  number  ;  tlius,  25,63  is  a  mixed  number  ;  25, 
or  all  the  figures  to  the  left  hand  of  the.  separatrix  being  integers,  and  ,63 
or  all  the  figures  to  the  right  isand  of  the  same  point  being  decimals. 

The  first  figure  on  the  rig'iit  hand  of  tSie  decimal  point  signifies  tenth 
parts  ;  the  next,  huncU'cdth  parts  ;  t\\Q  n^^t^  thousandth  parts,  and  so  on. 

,7  seven  signifies  seven  tenth  r>arts. 
;0r     —     seven  hundredth  parts. 

>27'    —    two  tenth  pai'ts  and  seven  hundredth  parts  ;  or  twenty  lev- 
hundredtlis. 
,357     —    three  tenth  parts,  five  hundredth   parts,   and  seven   thous- 
andth parts  ;  or  '357  thousandths. 
"   5  J     — .     five,  and  seven  tenth  parts. 
5,007     —     five  and  seven  thousandths. 

The  value  of  each  figure  from  unity,  anil  the  decrease  of  decimals  to- 
•ward  the  Y\p\t  hand  may  be  seen  in  th:;  foilovr'ing 


TABLE, 
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98705  4  321,2  345678  9 

Cj-phers  placed  to  the  right  hand  of  decimals  do  not  alter  their  value.- 
PiacecJ^at  the  left  hand  they  diiniai.'ili  tlieir  value  in  a  tenfold  proportion. 


:^^  i>ECI>lAL  FRACrriONS.  Sect.  IL  ^. 

iWDITIOJ'r  OF  BECIMJ2LS- 

RULE. 

'•^  1.  Plate  the  numbers  v/hether  iiiixe<:l  or  pure  decimrds,  under  each 
'"■  other  according  to  the  value  of  their  places. '^ 

^*2.  Find  their  sum  an  iii  whole  numbers,  and  point  off  so  nianj  places 
^<  for  decimals  as  are  equal  to  the  greatest  number  of  decimal  places  in  anv 
^  of  the  given  Rirmbcrs." 

EXAMPLES. 

1.  What  is  the  amount  of  70,612  guineas, ,436  guineas,  3,27  guineas, 
i!Bt>3-2  o4'  a  guinea,  and  100,19  guineas  when  added  together. 

OPERATION,  The  decimals  are  arranged  fi-cm  tiie 

73,612  «<}paratrix  towards  the  right  hand,  and 

436,  tlie    whole  numbers    from  the  same 

3,27  point   towards    the  left  hand.     The 

,8632  greatest  number  of  decimal  places  iu 

100,19  any  of   the  numbers  is  four,  conse- 

My.       613,9352  g2iineas:  (juently  four  fmir?s   in  the  product 

must  be  pointed  off  for  decimals. 


o 


345  60 1  ^*  I^equired  th.e  sum   of  37.8^1 -t 

^5724  546,35  +  8,44-37,325. 

65  1  Jins.  629,396. 


572,313 


4.  V/liat  is  the  sum  of  three*hundred  5.  Add   six  hundred   and  five 

tv/enty-nine  and  seven  tenths  ;  thirty-  thousandths,  and  four  thousandth 

seven  and  one  hundred  and  sixty-tv^'o  and  three  luiiulredtlis  ? 

thousaiidths  ;  and  sixteen  hundr  ^dtlis,  Sum  4600,035. 
"vhen  added  together*?  Ans.  3675O22. 


0^1' 


^t'o-rE. — When  the  numerator  has  not  so  many  places  as  tiie  denomina- 
tor has  cypher.^,  i)refix  ^;o  many  cypheis   at  tiie   left  hand  as  will  niJ^e  up 

tiiedof^.t ;  so -j-Z^-jj- ii  vmlten  tiiui,  ,UJ5,  fiic. 
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S  UB  TRJi  C  TlOX  OF  BE  CUMLS. 

r.ULE. 
'<  Place  the  numbers  accorcUng  to  tlieii'  vdue  ;  then  subtract  as  in  wliole 
numbers,  and  point  off  the  decimais  as  in  Addition..'^ 

EXAMTLES, 

1.  From  716,325   take   81,6£aL  2,  From  119,1384  take  95,9i 

OPERATION,  iie-'ii'  23,2284. 

Frinn  716.325 
Tako      8li62(31 

634,7049 


3.  What  is  the  difference  between  4.  From  67,  take  .9i, 

.287  and  3.115?        Ans.  283,885.  Bvn.e6M 


All  the  operations  in  Decimal  Fractions  are  extremely  easy  ;  the  only 
liability  to  error  will  be  in  placing  the  numbers  and  pointing  off  the  dex:!*- 
mals  ;  and  here  care  will  always  be  security  against  mistakes. 

MXlLTIFLICJiTIO.r  OF  BECLM.flLS. 

P.ULE. 

^*  1.  Whether  they  are  mixed  numbers  or  pure  decimals,  place  thefa.Q- 
tors,  and  multiply  them  as  in  whole  numbers." 

'•  2.  Point  off  so  many  figures  fi  om  the  product  as  there  are  decimal 
pla«es  in  both  the  factors  ;  and  if  there  be  not  so  many  decimal  places  in 
the  product,  supply  the  defect  by  prej5xing  cyphers." 

EXJIMFLES. 

1.  iiultiply  ,0261  by  ,0035.  In  this  example,  the  decimals  in  tl^ 

cpEHATioN,  two  factors  taken  together  are  eight  ; 

,0261  the  product  falls  short  of  this  number 

,0035  by  four   figures,    consequently,  four 

23Q5  cyphers  are  prefixed  to  tlie  left  hand 

7-33  of  the  product. 

.   .00009135  Froducf. 
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2>  MuUiply  31j72  by  65,8.  3'.  Multiply  25,238  by  12,17. 

"   Froduct  ^71,216,  Froduct  307,14^4C\ 

OPERATIOX. 

3   1,72 
6    5,3 


4.  Multiply  ,62  by  04  5.  Multiply  17,6  by  ,75. 

Froductl  ,0248.  "       Frodiict,  13,2\ 


2140 
2048 


mVISIOJS*  OF  DECUMLS. 

RULE. 

"1.  The  places  of  decimal  parts  in  the  divisor  and  quotient  counted 
together  must  be  always  equal  to  those  in  the  dividend,  therefore  divide  as 
in  Avhole  numbers,  and  from  the  right  hand  of  the  quotient,^point  off  so 
many  places  for  decimals,  as  the  decimal  places  in  the  dividend  exceed 
those  in  the  divisor. 

"  2.  If  the  places  of  tlie  quotient  be  not  .so  many  as  the  rule  requires, 
supply  the  defect  by  prefixing  cyphers  to  the  left  hand. 

"3.  If  at  any  tiuxe  there  be  a  remainder,  or  the  decimal  places  in  tlic 
divisor  be  more  than  those  in  the  dividends),cypiiers  may  be  annexed  to  tin- 
dividend  or  to  the  remainder,  and  the  quotKjiit  carried  on  to  any  degree  of 
exactness." 

EXMIPLES, 

Divide  2,735  by  51,2 

OPERATION. 

5 1, 2)2,735 (,0534 -(-  la  this  example  tliere  arc  jirp  decimals  hi 

2,560  the   dividend    (counting    the    two    cyphers 

I75(j  which  Were  added  to  the  remainder  of  tlie 

2535  dividend  after  the  first  division)  tliat  the  dec 

imals  in  the  divisor  and  quotient   count.il 

together  may  equal  that  number,  a  cypher 

is  prefixed  to  the  left  hand  of  the  ciuotient. 


ir2 
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In  the  division  of  decimals  it  is  prop'or  to  add  cyphers  so  long  as  there 
ontinue  to  be  a  remainder,  this  h,ou  ever  is  not  practised,  nor  is  it  iiec.cs- 
ary  ;  lour  or  five  decimals  being  suiHcientiy  accurate  ior  mo^-t  caicula- 
ion.s. 

2.  Divide  5156,293  by  2J,17. 
quotient.  1255-f- 

NoTE.  The  separatrix  is  omitted  in 
the  ausAvers  to  the  examples  on  this 
pag-e  to  exercise  the  scholar  i;i  plac- 
ing' it  according-  to  rule  ,•  to  this  the 
Instructcr  should  be  particular])' atten- 
tive. 


S.  Divide  5737  by  13,8 
quotient,  4SlSoS-i- 


4.  Divide  17394S  by  ,575. 
quotient  J  ^SjSQCI-^ 


5.  Divide  £  by  53,1 
quotient,  027 -h 


6.  Divide  ,012  by  ,005. 

quotient  2^. 


^ 
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REDUCTIOJV  OF  DECIMALS, 

CASE  I. 

TO  REDUCE  VULGAR  FRACTIONS  TO  DECIMALS. 

RULE. 
Annex  a  cypher  to  the  numerator  and  divide  it  by  the  denominator,  an- 
nexing a  cypher  continually  to  the  remainder.     The  quotient  will  be  iht 
decimal  required, 

EXJMPLES. 

1.  Reduce  I  to  a  decimal.  2.  Reduce  |  to  a  decimal. 

OrERATION.  OPERATION. 

5)3,0(,6  Jinswer,        The  numerator  in  these       7)1,0 {,14^8+ Answer. 

3  0  operations  is  considered  7 

as  an  integer,  and  always  30 

0  0  requires  the  decimal  point  g'g 

to  be  placed  immediately  — 377* 

after  it,  the  cyphers  annexed  occupy  the  places  ^. 

of  decimals,  the  quotient  must  be  pointed  oft'ac-  — — - , 

cording  to  the  rule  in  division.  ^^ 

56 


3.  Reduce  i,  i,  and  ^  to  decimals.    Answers^  ,2^.  jST.  ,75, 


4.  Reduce  jV>™  ^tA-S"  ^0  decimals.    Ans.  ,19'23-f  ,0*25  .O'Or^r-j 


CASE  £.  ,  ^     .       ' 

To  reduce  numbers  of  different  denominations,  as  of  Mone]},  IVei^ht  and 
Measure,  to  their  decimal  valuer'. 

RULE. 

"  I.  Vf^rite  the  given  numbers  perpendicularly  under  each  other  for  divi* 
"  dcnds,  proceeding  orderly  from  the  least  to  the  greatest-. 
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"  II.  Opposite  to  each  dividend  on  the  left  hand,  place  such  a  number 
'•  for  a  divisor  as  will  bring  it  to  the  next  superior  denomination  and  draw 
'''  a  line  perpendicularly  between  tliem. 

<'  III.  Begin  with  the  highest  and  write  the  quotient  of  each  division,  as 
'-'■'  decimal  parts  on  the  right  hand  of  the  dividend  next  below  it,  and  so  on, 
'^  till  they  are  all  used,  and  the  last  quotient  will  be  the  decimal  soiight.'* 

1.  Reduce  10s.  6|i.  to  the  fraction  of  a  pound. 

OPERATIOX. 

4  I  3,  The  given  numbers  arranged  for  the  op 

\9.      6,75  eration,  all  stand  as  integers.     I  then  sup - 

20      10,5625  pose  2   cyphers   annexed    to  the   5(3,00) 

528125  ^^?zs.     which   divided  bj'  4,  the   quotient,  is  75, 

which  I  write  against  six  in  the  next  line, 

and  the  sum  thus  produced  (6,75)  I  divide  by  12,  placing  the  quotient, 
(5625)  at  the  right  hand  of  the  10  ;  lastly,  I  divide  by  20  and  the  quotient 
(,528125)  is  the  decimal  required. 


2.  Reduce  13s.  52ii?.  to  the  de.ci-         3.  Reduce  \:lmvl5,    14i?'r3.  to   the 
malofaDound.     .^/zs.  6729-r  d:p.cima|  o-f  a,n  ounce-.     »/J:2S.  .62T),1. 


CASE  3. 
ib  Jfni  ilie,  value  of  a}}.]i  given  decimal  in  the  terms  of  an  Integev. 

RULE. 

'  Multiply  the  decimal  by  tliat  number  .wiiich  it  takes  of  the  next  less  de- 
nomination to  make  one  or  that  denomination  in  which  the  decimal  is  given, 
-and  cut  off  so  many  figures  for  a  remainder  to  the  right  hand  of  the  quo- 
tient, as  there  are  places  in  the  given  decimal.  Proceed  in  the  same  man- 
ner with  the  remainder,  and  continue  to  do  so  through  all  the  pai"ts  of  t'ne 
integer,  and  the  several  denominations  standing  on  the  left  hand  make 
the  answer. 


cy        Is: 
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EXJiMFLES, 

1.  What  is  the  value  of  -d^SI^j  of 
a  pound  ? 

opERATiox.  This  question  is  the  first  example 

,528125  in  tlie  preceding    case  inverted,    by 

2  0  which  it  ^vill  be  seen  that  ([uestions  in 

Sh illiri'^s  1  0,J  6"  2  o  0  0  t^^^s^^  two  cases  may  reciprocally  prove 

°  12  each  other. 

,,  — ,.  _^    -  ,,  ,,  ,,  ,  -  The  i>;lven  decimal  bein^:  the  deer- 

*'  mal  of  a  pound,  and  shillings  being  the 

next  less  inferior  denomination,  be- 

Far thing's     3,0  IJ  U  u  U  0  cause  20  shillings  make  one  pound,  I 

.dns.     \0s.  6ul'  multiply  the  decimal  by  20  and  cut- 

ting off  from  the  riglit  hand  of  the  pro- 
duct a  number  of  figures,  for  a  remainder  equal  to  the  number  of  figures 
in  the  pven  decimal,  leaves  10  on  the  left  hand  which  are  shillings.  I 
-then  multiply  the  remainder,  which  is  the  decimal  of  a  shilling  by  12,  and 
cutting  oil' as  before,  gives  6  on  the  left  hand  for  pence  ;  lastly,  I  multiply 
this  last  remainder,  or  decimal  of  a  penny  by  4,  and  find  it  to  be  3  farth- 
ings, without  any  remainder,  it  then  appears  that  ,528125  of  a  pound  is 
in  value  lOs.  6id. 


2..  Wliat  is  the  value  of  ,73968  of        3.  What  is  the  value  of  ,768  of  a 
a  pound  ?     Ans.  ,Ql^  Os.  9ld.  |>ound  Troy  .^ 

Ans.  9oz,  4pivt.  7-|J*^r*^ 


*  .'  7-  Is  the  last  remainder,  680  reduced  to  its  lowest  tenris.  A  tractu,.: 
is  safd'  to  be  reduced  to  its  lowest  terms,  when  there  is  no  number  whirl; 
will  divide  both  the  numerator  and  denominator  without  a  remainder.— 
Thus,  set  to  the  fraction  its  proper  denominator  f^^^o,  then  divide  the  nu- 
meralor  and  the  denominator  hj  any  number  whicii  will  divide  thcin  botn, 
witliout  a  remainder,  continue  to  do  so  as  long  as  any  number  can  be  lound- 
that  will  divide  them  in  that  manner. 

5. 

^nno^  —  12  J       aTT 
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SUPFLEMEJ^T  TO  FRACTIOjrS. 

k 

•www 

QUESTIONS. 

J.  What  are  fractions  ? 

2,  What  are  integers  or  whole  numbers  ? 

0.  What  arc  mixed  numbers  ? 

4.  Of  how  many  kinds  are  fractions  ? 

o.  How  are  Vulgar  Fractions  written  f 

6.  What  is  signified  by  the  deniMiunator  of  a  fraction  t* 

T:'  What  is  signified  by  the  numerator  ? 

8.  How  are  Uecimal  Fractions  writte^i  ? 

9.  How  do  Decimals  differ  from  Vulgar  Fractions  ? 

10.  How  can  it  be  ascertained  what  the  denominator  to  a  Decimal  Frac--- 

tion  is  if  it  be  not  expressed  ? 
il.  How  do  cypliers  placed  at  the  left  hand  of  a  Decimal  Fraction  aSfect 

its  value  ? 

12.  How  are  DecimaU  distinguished  from  whole  numbers  ? 

13.  In  the  addition  of  Decimals  wliat  is  the  rule  for  pointing  off? 

T4.  What  is  the  rule  of  pointing  oif  Decimals  in  Subtraction  ^    InMalv. 
tiplication  ?  and  in  Division  ? 

15.  In  what  manner  is  the  reduction  of  a  Vulgar  Fraction  to  a  decimal 
performed  ? 

16.  How  are  numbers   of  different  denom-in.ations,  as  pounds,  shillings 
pence,  &c.  reduced  to  their  decimal  values  ? 

IT.  If  it  be  required  to  find  the  value  of  any  given  decimal  in  the  termg 
of  an  integer,  what  is  the  method  of  procedure? 

EXERCISES, 

1.  What  is  the  sum  of  79^  6i  and  In  Case  1.  Ex.  3d,  under  Rc- 

of  4  when  added  together  ?  ri     •      ir     r         +i,^ 

cpERVTioN.  duction  of  decimal  fractions,  the- 

79  5 
^'05  Scholar  may  notice  that  i,  ^  ami 

^75 
86  50  Jins.  ^  reduced  to  decimals  are,  ,25,  ,5 


2.  Froin  17  take| 


and  ,75.    When  numbers,  there - 


OPERATION.  ^^Q       £^jj.  operations  in  either  of 

17,  '  ^ 

?^^.  the  fundamental  Rules,  are  in- 

16,25  BevAain(hi\ 

cumb^^red  with  thc»:e  fractions  i,  ^,  I, 


&  SUPPLEMENT  TO  FRACTIONS.  Sect.  II.  2. 

3.  Multiply  6Si  by  5i, 

OPERATION.  ^bstitute  for  them  their  equiv-  > 
6  8,2  5  ^  ^ 

5,  5  alent  decimal  fractions^  that  i», 

for  i  ,25  for  i  >5  fcff'J  ,75  then 


5  4  12  5 
4  12  5 


3  7  5, 3  7  5  Product.  proceed  according   to  the  ruicfs 

4.  Divide  2di  by  2f.  already  given  for  these  respective 

OPERATION.  ^    „      J'    .         '        T      •         1    r 

2,5)26,25(10,5  Q?//./^V«^  tjperations  in  decimal  fractions. 


125 
125 


Many  persons  are  perplexed  by  occurrences  of  a  similar  nature  to  the 
examples  above.  Hence  is  seen  in  some  measure  the  usefulness  of  frac- 
tionb,  particularly  decimal  fractions.  The  only  thing  necessary  to  render 
any  person  adroit  in  these  operations  is  to  have  riveted  in  his  mind  the  rules 
fur  pointing  as  tauglit  and  explained  in  tiicir  proper  places.  They  are  not 
burtliensome  ;  every  scholar  should  have  them  perfectly  committed. 

5.  If  a  pile  of  wood  be  18  ket  A  cord  of  wood  is  128  solid 

long,  m  wide,  and  Ti  higli,  how  feet ;  the  proportions  common- 

many  cords  does  it  coiitam  ^  \y  assigned  are,  3  hat  in  length 

Jns,  12  cordSf  C8  feet*  432  ludie^i  4  in  bi^eadth,  and  4  in  heiglit. 

Tlve  contents  of  a  load  or  pile  of 
ivood  of  any  dimensions  may  be 
found  by  multiplying  the  length  by 
the  breadth,  and  this  product  by  the 
height ,;  or,  by  multiplying  the 
length,  breadth  and  height  into  each 
other.  The  last  product  divided 
hy  128  v/ill  shew  the  number  ni' 
cords,  the  remainder,  if  any,  will 
be  so  n^any  solid  feet; 


*  TUc  432  inches  Is  the  fraction,  ,25  of  a  foot,  valued  aGcordiiiR*  to  Case  3,  R-. 
c'ic.Dec.  Fractions.  ^ 


SfeCT.  II.   2, 
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6.  If  a  load  of  wood  be  9  feet  long.      7.  What  is  the  value  of  ,7^2.5  of 
3^  feet  wide,  and  4  feet  high,  how  ma-       a  day  ?     Ans.  17  hrs.  24  min. 
ny  sjquare  feet  does  it  contain  ? 

,ins.  126/eef,  ivliich  are  two  feet  short  of  a  cord. 


fl%^ 


8.  What  i3  the  value  of  0625  of  9.  Reduce  SCivt,  Oqrs.  Tib.  Soz. 

a  shilling?     dns  Sfarihivgs.  to  the  decimal  of  a  ton. 

.^ns.  ..153348?.! 4- 


/x 


/ 


^0  0 


^  C  C    c  ^■^^■'' 


'■^^' 


/€\    S 


A 


iO.  Reduces  farthings  to  the  dcci-     11,  Reduce  -^  to  a  decimal  frac- 
Ans.  ,0625.  tioilv  Ms,  ,0125. 


inal  of  a  shilling  ? 


m  FEDERAL  MONEY. 

^  3.  FEDERAL  MONEY. 


VWA-V-V 


Federal  Money  is  the  coin  of  tlie  United  vS'tates,  established  by  Coii'  ' 
gress  A.  D.  1786,     Of  all  coins  this  is  the  most  simple^  and  thxi  operations 
in  it  the  most  easy. 

The  denominations  are  in  a  decimal  j^roportiorij  as  exhibited  in  th-e  foi» 


lOVViHff 


TABLE. 


10  Mills      ^                    r  Cent, 

10  Cents       !     „i  ^  ^  ^  J  Dime, 

--             SmaKe  one  <  -     -  ' 

J         I 


10  Dimes       r '^' *      -^^^      Do\\a.i\  marked  thus,  ^ 
10  Dollars  1      Eaale. 


written-— 


CO 

W3 

p- 

f-^ 
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^ 
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o 

^1 

a) 
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CD 

•  r\ 

9\ 

^ 
a 

•  >-< 

^--^ppo^ 

1  7 

5, 

3 

4 

6 

The  expression  of  any  sum  in  Federal  Money  is  simply  the  expression  of 
a  mixed  number  in  decimal  fractions.  A  dollar  is  the  Unit  Money  ;  dol- 
lars therefore  must  occupy  the  place  of  units,  tlje  less  denominations,  as 
dimes,  cents,  and  mills,  are  decimal  parts  of  a  do'lar,  and  maybe  distin- 
guished from  dollars  in  the  same  way  as  any  other  decimals  by  a  comma  or 
separatrix.  All  the  figures  to  the  left  hand  of  dollars,  or  beyond  units  place 
are  eagles.     Thu&,  17  eagles,  5  dpllars,  3  dimes,  4  cents,  and  6  mills  are 


Of  these,  four  are  real  coins,  and  one  is  imaginary. 

The  real  coins  are  the  Eagle,  a  gold  coin  ;  the  Dol- 
lar and  the  Dime,  silver  coins  ;  and  the  Cent,  a  copper 
coin.  The  Mill  is  only  imaginary,  there  being  no  piece 
of  money  of  that  denomination. 

There  are  half  eagles,  half  dollars,  double  dimes,  half 
dimes,  and  half  cents,  real  coins*. 


These  denominations,  or  different  pieces  of  money',  being  in  a  tenfold  pro- 
portion, consequently  any  sum  in  Federal  Money  does  of  itself  exhibit  the 
particular  number  of  each  diiTerent  piece  of  money  contained  in  it.  Thus", 
175,"'346  [seventeen  eagles,  five  dollars,  three  dimes,  four  cents,  six  mills) 
contain  175346  mills,  17534  ^^g.  cents,  1753  -/^  dimes,  175  J'^'^^^.  dolls. 
1 7  -j^^^jV  eagles.  Therefore,  eagles  and  dollars  reckoned  together,  express 
the  number  of  cicllars  contnined  in  the  sum ;  the  same  of  dimes  and  cents  ; 
and  this  indeed  IS  the  usual  way  of  account,  to  reckon  the  whole  sum  in 
dollars,  cents,  and  mills,  thus  : 

i^  '♦^         '~-» 

c;      c:;      J^  A 

&175        34  G 

The  Addition,  Subtraction,  Multiplication  and  Division  of  Federal  Mo- 
ney is  performed  in  all  respects  as  in  Decimal  Fractions,  to  wluch  the 
Scholar  is  referred  for  the  use  of  rules  in  these  operations. 
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ASDITIOJSr  OF  FrlBERAL  MOJs^EV. 

J.  Add  16  Eagles  ;  3  Eagles,  7  Dollars  5  Cents  ;  26  Dollars,  G  Diinss. 
4  Cents,  3  Mills  -,  75  Cents,  8  Mills,  40  Dollars,  9  Cents  tcgetlicr. 

S.  If  lam  indebted  59  dollars,  112 
dollars,  98  cents,  113  dolls.  15  cts.  15 
dollars,  21  dollars,  50  cents,  200  dollars, 
73  dollars,  35  dollars,  17  cents,  75  dol- 
lai's,  20  dollars,  40  dollars,  33  cents  and 
16  dollars.  What  is  the  sum  which  I 
owe  ?  Jim.  SrBl  13.o 


OPERATIOX. 


1  6 
3 

2 


0, 

0. 


>? 


0 
6 

7 
0 


Si::  6    4,      5      4      1 


Or  the  sums  may  be  all  reckon- 
ed in  dollars,  cents  and  mills,  thus. 


CD 

.•w 

J^ 

"-o 

O 

Q 

i^ 

S160 

37 

05 

26 

64 

3 

75 

8 

.  40 

09 

S264     54       1- 

Accountants  generally  omit  the  comma,  and  distinguish  cents  from  dol- 
lars  by  setting  them  apart  from  the  dollars. 


SUBTRACTIOJK'  OF  FEDERAL  MOJS^EY, 


i.  From  S863,  17  take  §69,89 

OPERATION. 

8  6  3,  1  7 
6  9,  8  2 

Remaind,   7  9  3,  3  5 


2.  From  S681  take  «57,63, 
Remainder^  S622.,37, 


L 


83 


MULTIPLICATION  OF  FEDERAL  MONEY.    Sict.  II.  6. 


MULTirLIOATIOJ^  OF  FEDER.iL  .MOJVEY, 

1.  If  flour  be  gl0,25per  barrel,  what  will  27  barrels  cost  ? 

OPERATION. 

Point  off  the  decimals  in  the  pro- 
duct according  to  the  rule  in  Mul- 
tiplication ol  decimals  ;  if  at  any 
time  there  shall  be  more  than  three 
decimal  figures  all  beyond  mills,  or 
the  third  place,  will  be  decimal  parts 
of  a  mill. 


1 

0, 

2 
2 

5 

7 

7 

1 

7 

5 

2 

0 

5 

0 

S2  r  6,  7  5  ^ws. 

2..  Multiply  g76,S5  by  !S37,46. 
Frodnct,  ^2860,0710. 


3.  Multiply  S24,675  by  813,63- 
Product  8336,320  ^}^^ 


BlVISIOJ^r  GF  FEDERjlL  MOJVEY. 


X.  2728  bushels  of  wheat  cost  S2961,  how  much  is  it  per  bushel  .'* 

OPERATION. 

Bushels.  Bolls.  JJ.  d.  c.  m. 

2728)2961  (1,   0  3  5  Jlns. 
2728 


233U0 

21824 

147bU 
33640 

mo 

2.  Divide  g3756  equally  among 
13 men;  what  will  each  man  re- 
ceive ?  Jlns,  8288,923. 


When  the  dividend  consists  of 
dollars  only,  if  there  be  a  remain- 
der after  division,  cyphers  must  be 
annexed  as  in  division  of  deci- 
mals. 


3.  Divide  gT6,75by  27. 

(luotient,  62  cents. 


*: 
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SUPFLEME.YT  TO  FEVER^IL  MOMEV. 


vx/vvw 


QUESTIONS. 

i.  What  is  Federal  Money  ?  When  v/as  its  establishment,   and  bj 

what  authority  ? 
2^  What  are  ihe  denominations  in  Federal  Money  ? 
3/*^  Which  is  tl>e  Unit  Money  ? 

4.  How  are  dollars  distinguished  from  dimes,  cents,  and  mills  ? 

5.  What  places  do  the  different  denominations  occupy,  from  the  deci- 
mal point  ? 

6.  How  is  the  addition  of  Federal  Money  performed  ?  Subtraction  : 
Multiplication  ?  Division  ? 

EXERCISES. 

1.  A  man  dies,  leaving  an  estate  of  2.  A  man  sells  1:225  bushels  of 

g7l600,  there  are   demands  against  wheatat  JSljSS  per  bushel,  and  re- 

the  estate  of  S39876,74 ;  the  residue  ceives  g93,76  for  transportation; 

is  to  be  divided  between  7  sons  ;  \vhat  what  does  he  receive  in  the  whole  ? 

%n\\  each  one  receive  ?  .Sns.  81723,01 
Ans,  g4531  S9cts. 


1/C^^ 


3.  What  will  3  hogsheads  of  su- 
gar   cost,    each    weighing  ^Cwt. 
Slqvs,  7lb,  at  IQcts.  Tmills  per  lb  ? 
Ms.  gl99,899 


4.  Divide  seven  thousand  six  dol- 
lars, one  cent  and  three  mills,  by 
five  hundred  seventy  six  dollars,  thir- 
ty fo-ur  cents  and  two  mills. 

Ans,  gl2,155. 


W  EXCHANGE.  Sect.  II.  4 

§  4.  EXCHANGE. 

Exchange  is  tlie  giving  of  the  bills,  maney,  weight,  or  measure  of  out- 
place or  country,  for  the  like  value  in  the  bilh,  money,  weight  or  measur; 
of  another  place  or  country. 

Note  1.  The  Currencies  in  the  New  England  States,  in  Ohio  and  Virginia,  ar^  the 
same  and  will  be  all  coinprchended  under  the  term  JV.  E.  Curreiicy  ;  those  of  New- 
York  and  North  Carolina  are  the  same,  and  will  b«  comprehended  under  the  term 
JV.  York  Czirrency  ;  those  of  N.  Jersey,  Pennsylvania,  Delaware  and  Maryland,  are 
the  same,  and  will  all  be  comprehended  under  the  term  Penn.  Currency. 

NoTK  2.  It  will  be  sufficient  perhaps  in  most  cases,  that  the  pupil  be  required  to 
work  this  rule  ift  the  currency  of  that  State  only  to  which  he  belong-s. 

CASE  1. 
To  change  JS^ew -England^   Sfc.   and  JS^ew-York  Sfc.    Currencies  to 

Federal  Money., 
RULE. 
Set  down  the  pounds  and  t&  the  right  hand  write  half  the  greatest  even 
liumber  of  tlie  given  shillings  :  then  consider  how  many  farthings  tliere  are 
contained  in  the  given  pence  and  farthings,  and  if  the  sum  exceed  12,  in- 
t!rease  it  by  1,  or  if  it  e^^ceed  S6,  increase  it  by  2,  whi-ch  sum  set  down  to 
th^right  hand  of  half  the  greatest  even  number  of  shillings  before  written, 
remembering  to  increase  tke  second  place,  or  the  place  next  to  shillings  by 
5.  if  tlie  shillings  be  an  odd  number  ;  to  the  whole  sum  thus  produced,  an- 
nex a  cypher,  and  divide  the  sum  by  S,  if  it  be  JS\  England  currency,  and 
by  4  if  it  be  J^^eiv-Yorlc  ;  cut  olf  the  three  right  hand  figures  in  tiie  quotieut^ 
which  Avill  be  cents  and  mills  ;  the  rest  will  be  dollars. 

EXfiMFLES. 
i.  Change  £47  7s.  IQid.  to  dollars,  cents  and  mills. 

O  PER  ATI  ox. 

J^J^    .  In  this  example  to  the  right  hand  of  pounds 

|^"§  "§  i^^)  ^  "^^'I'ite  3,  half  the  gitatest  even  number 

tB  '^  '^  0^  the  given  shilling  (7) ;  tlie  far'JJngs  in  lOii:/. 

'^  "c  ^  (43)  increased  by  two  (45)  because  exceeding 

*^  *  ^         36  and    the   second  place  increased  by  5  be- 

53  ^  ^  cause  the  shillings  were  an  odd  number,  make 

95,  which  sum  written  to  the  rif2;ht  hand  of  the 

3,  a  cypher  annexed,  and  the  sCm  divided  by  5 

gives  the  answei- 157  dollars,  98  cents,  and  S 

imlls  for  JV*.  England  currency  ^   the    same.. 

sum  (473950)  divided  by  4,  gives  118  dollars 

48  centSy7  mills Un-  ./V,  Yut/c  currena.'.. 

04  7;  «*-  •'^  _i: 

jS    ■  to  ^    y-'  >» 

Divide  by  3)4  7  3  9  5  0^ 
Dolls,  1  .)  7, 9  8  r> 

Jf  there  be  vo  8iiiUi7ig9,  rr  onhi  1  shuluig  in  the  g-ivai  svti,  so  there  be  no  even  number^ 
wrirc  a  cypher  lu  place  of  ha'f  the  even  nunibcr  of  shdungs,  then  proceed  with 
the  pence  and  farthijig?  as  in  other  cases. 

Tf  pojmda  omy  are  ^ivcn  to  t}c  cimn^eil,  annex?  cypher  and  divide  as  before,  tlic 
quotient  will  be  dollars.  If  there  be  u  lemuindcrj  •inncX'o  more  cyphciij  and  divide, 
t^ic  q^joticnV  will  be  cents  tmd  miHa. 

//  pounris  and  an  even  rur^^hc'-  nj  shtlimfif  07ily  be  :;ivi.^!',t6  the  pounds  annex  half  th% 
evcn  number  of  jb.ilJirig'j,  divide  as  l)ct'orc,  and  the  quotient  will  be  dcllir  = 

iLllUlr>.  practice  ">ill  inukc  •.hcL-c  opcratigiisexticn^ely  ca.-^y. 
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2.  In  £76S  JV.E.  and  JV^   For^'        3.  In  £17   Is.  6ld.  how    many 


currencies,  how  many  dollars,  cents,  dollars,  cents  and  mills  ? 

and  mills  ?  Jlns.  ^56  92  3.  jY.  E.  c 

Ms.  §2545  33cis.  Sni.vV.  E.  cur.  —      42  69  2.  JV.  F, 
1907  50         ^V.  F.  — 


uvvencu. 


4.  In  ,{;109    3s.    8(/.    how   many        5.  In  /CSS  Gs.    5i/i.  how    many 

dollars  and  cents  ?  dollars,  cents  and  mills  ? 

Jins.  xS363,94  JS\  E.  cur.  Ms..  5287.740  jY.  E.  cur. 

272,95  JY  Y.  —  215,805  wV.  Y.  — 


6.  Exchange /Si  is.  lOM.  to  Fed-         7.  Exchange /;10  4hd.  to  Fedcr- 

eral  Money.  al  Money. 

dns,  §3,646  JY  E  cur.  Mis.  g33,396  A*.  E.  cur. 

■    2,735  w\'.  F.  —  25,047  *V.  Y.    — . 


8.  Exchange  ^^103  to  Federal  Mo-        9.  Exchange    2|t/.   to    Federal^ 


»ey. 


Money. 

Jlsis.  §343,333  JY.  E.  cur.  Ms.  Sets.  6m.  J\^.  E.  cur. 

257.50    A*.  F.  —  2—7— vV.  i;    — 


CASE  2. 
Tq  Exchange.  Federal  J^Ioney  to  J^\w-England  and  JS'em-Yorf^  Cur.^ 

rencies, 

RULE 

If  there  be  no  mills  la  the  given  ?-um,  reduce  it  to  mills  by  annexing  cy- 
phers ;  multiply  the  given  sum  by  3,  if  it  be  required  to  change  it  to  N.  £. 
currency  ;  but  if  to  th**  currency  of  N.  York,  by  4  ;  cut  off  tlia  four  right 
hand  figures,  which  v,  ill  be  decimals  of  a  pound,  \}:.t  left  hand  tigures  wiU 
heme  pounds.  To  find  the  value  of  the  decimals,  double  the  first  figure- 
for  shillings,  and  if  the  figure  in  the  second  place  be  5,  add  another  shil- 
ling, then  call  the  figured  in  tlie  second  and  third  places,  after  deducting 
the  5  in  the  second  place,  so  many  fiirthings^  abating  I  when  they  ar^  abovti 
12,  and  2,  v/hcn  they  arc  ribove  S':. 


8.6  EXCHANGE.  Sfec^.II.4. 

EXMIPLES. 

1.  Change  Q55  dollars,  40  cents,  6  mills,  to  poundsj  shillings,  pence  and 
farthings. 

OPERATION.  OrERATION. 

255406  ,255406  Having  multiplied  and  cut 

3  4       oft'  the   four  right  hand  fix- 

7616218  10211624       ^^es  as  the   rule  directs,  to 

find  the  value  of  the  figures 

Ms,  £76  12s.  5d.  £102  Ss.  3c?.         cut  oft',  I  double  the  first  tig- 

JV*.  E.  cur,  JS'*,  Y,  cur,  ure  (6)  JV.  E,  cur,  which 

gives  1 2  for  shillings ;  the 
figures  in.  the  second  and  third  places  (21)  abating  1  for  being  over  twelve 
(20)  are  to  be  considered  so  many  farthings,  which  reduced  to  pence  are  5. 
The  5s.  Sd.  JST.  Y.  cur,  are  obtained  after  the  same  manner.  The  dou- 
ble of  the  first  figure  cut  oft' (1)  is  2,  and  because  the  figure  in  the  second 
place  (6)  is  more  than  5,  I  add  another  shilling,  making  3s.  then  the  figure 
in  the  second  and  third  places  (62)  after  deducting  the  5  for  1  shilling 
from  the  6,  are  12,  which  reduced  to  pence  are  3. 

The  8  and  the  4  in  the  fourth  places,  being  something  less  than  one  far- 
thing, are  lost,  not  being  reckoned. 

If  there  he  no  mills  ill  the  given  sum,  multiply  as  before  and  cutoff" 
S  figures  only. 

If  there  be  neither  cents  nor  mills  that  is,  if  the  gifen  sum  be  dollars^ 
multiply  by  3  and  cut  off"  one  figure  only. 

2.  In  §393,75  how  many  pounds,  3.  In  !S39,635  how  many  pounds, 
shillings,  pence  and  farthings  }  shillings,  pence,  &c.  } 

Ans.  £U7  16s.  6d,  JST,  E.  cur,  Ms.  /;11  17s.  9^.  JST,  E.  cur. 

157     2      0    jr.  Y.   —  15  17     1        JV.  F.  cur. 


4.  Exchange  134  Dollars  65  cents        5.  Exchange  648  dolls,  to  pounds 
to  pounds,  shillings,  pence  and  far-     and  shillings, 
things.  Ans.  ^^205  4s.  JV.  E.  cur, 

Ans.  ,(;40  7s.  lOld.  J\r.  E,  cur.  273  12  JS*.  Y.  cur, 

53  17   2i     J^,  Y.  cur. 


6.  Exchange  71  cents  to  shillings  7.  Exchange  IScts.  7m.  to  pence 

pence,  &c.  and  farthings. 

Ans.  4s.  Sd.  N«  E.  cur.  Ans.  9^d,  N.  E.  cur. 

5     8i    N.  Y.  cur.  ISd.  N.  Y.  cur. 


Sect.  II.  4.  EXCHANGE.  87 

CASE  3. 
To  change  JVew-Jersey,  Pennsylvania,  Delaware  and  Maryland  Currer.- 

cy  to  Federal  Money. 

j  RULE, 

'  Reduce  the  given  sum  to  pence,  annex  a  cypher,  divide  these  pence  bj 
9,  and  add  the  quotient  to  the  pence  ;  from  tlie  sum  point  off  three  figures, 
which  will  be  cents  and  mills  ;  those  to  the  left  hand  will  be  dollars. 

If  there  are  farthings  in  the  given  sum,  in  place  of  the  cypher  annex  2 
for  1  farthing  ;  5  for  2  farthings  ;  7  for  3  farthings,  and  proceed  as  before. 

If  the  given  sum  be  pounds  only,  multiply  by  8,  annex  3  cyphers  to  the 
product,  and  divide  by  3  ;  the  quotient  wilf  bethc  answ^er,  pointing  oft*  the 
three  right  hand  figures  for  cents  and  mills. 

EXAMFLES. 

1.  Change  ^Cir  Is.  &hd,  to  Federal  Money. 
20  I  first  reduce  th<e  given  sum  to  pence,  to  which 

341  (4098)  1  annex  the  figure  5  for  the  ^d.  and  di- 

\o  vide  by  9  ;  the  quotient  added  to  the  pence  and 

"  9^140985  the  three  right  hand  figures  pointed  off  give  the 

4553*  answer,  45  dollars,  5S  cents  and  8  mills. 

Ans^     45,538 

*  This  quotient  figure  (5)  might  with  propriety  have  been  put  dov/n  4,  the  9's 
n  Z5  coming  so  near  producing  it,  and  it  would  have  been  nearer  the  tme  value  j 
he  mills  in  the  answer  would  then  have  been  9  in  place  of  S. 

2.  In  ,^109  3s.  8f/.  how  many  dol-  3.  Change  ^C 736  to  Federal  Moneys 
ars,  cents  and  mills.  Ans.  gl 962,666; 

Ans-.  g291,155k 


/^f 


4.  In  ^86  65.  5ic?.  how  many  dol-     5.  Change  6|i.  to  Federal  Money, 
ars,  cents  and  mills  .?  Ans.  7cts,  4mills. 

Ans.  jg230^191. 


Sfi  EXCHANGE.  Sect.  II.  4. 

CASE  4. 

To  chan^^  Federal  Money  to  JS'eic-Jer^y^  Fpiin^ylvania^  Delaicare  and 

Maryland  Currency, 

RULE. 

If  there  be  no  mills  in  the  given  sum,  reduce  it  to  mills  by  annexing  cy-  ij 
phers,  Subtract  one  tcnili  of  itself,  the  remainder,  except  the  right  hand 
figure,  will  be  pence,  \vhich  must  be  reduced  to  pounds  ;  to  find  the  val- 
ue of  the  right  hand  figure,  if  it  be  2,  rex:kon  1  farthing  ;  if  o  reckon  it  2 
farthings  ;  if  7,  reckon  it  S  farthings. 

Note. — Subtracting  the  tenth  of  the  g-iven  sum  from  itself  may  be  done  in  this  man 
(.  A  K  <y     i^er  • — Suppose  the  sum  6452.     Write  the  g-iven  sum   under  itself,   re 
fi  A^ci     ruDving-  the  figures  one  place  towards  the  right  hand  and  dropping  th-e 

. riglit  hand  figure  ;  subtract  and  the  remainder  will  be  the  sura  requir- 

•5807    ed. 

EXAMPLES. 

1.  Change  g45,538  to  pounds,  sliillings,  pence  and  farthings. 

OPERATION,  This  is  the  first  example  in  the  former  Case  in- 

45,538  verted.     Having  subtracted  one  tenth  of  the   giv- 

4  553  en  simi  from  itself  in   the  manner  directed  in  the 

1£)4098|5  note  above,  the  right  hand  figure  in  the  remainder 

^MiVMil —         (^)  '^^^"S  ^^  ^^  reckoned  2  farthings,  I  set  it  dowB 
n   ^' ri*^  1    rxi    in  the  answer  ^e?. — the  other  figures  of  the  remain 
Jins.  ^1.  isoitf    der  f4098)  being  pence,  I  divide  by   12,  in   doino 
whicli  there  is  a  remainder  of  6,  wliich  are  pence  - 
these  I  also  set  down  in  the  anwser.     The  shillings  (341)  divided   by  20 
cutting  oft*  one  figure  from  the  divisor  and  one  from  the  dividend  as  is  usu 
ally  practised  in  reducing  shillings  to  pounds,  give  ;C17,  and  the  1  cut  of 
from  the  dividend- is  1  shilling,  which  completes  the  answer.  j 


9r,  Change  S135  to  pounds,  &c.  3.  Change  S287,74  to  pounds. 

•Ms,r.50  12s.  6c/.  Ms./CIOT  IBs.  O^i 


Sect.  II.  4.  EXCHANGE.  $9 

To  change  the  J\'*eiv -England  to  the  J\''eW'Fork  currency  ;  add  one 
third. 

To  change  the  J\*eW'York  to  the  JS^ew -England  currency  ;  subtract  one 
fourth. 

To  change  the  JSTew- England  to   the  Pennsylvania  currency  ;  add  one 
fourth. 

To  change  the  Pennsylvania  to  the  J^ew -England  currency  ;  subtract 
one  fifth. 

To  change  the  JVew-York  to  the  Pennsylvania  currency  ;  subtract  one 
sixteenth. 

To  change  the  Pennsylvania  to  the  J^eiv -York  currency}  add  one  fif- 
teenth. 


SUFFLEMEJS^T  TO  EXCHd.YGE. 

QUESTIONS. 
1.   What  is  ExchaTivs:e-  ? 
2..  How  do  you  change  N.  England    £.  How  do  jou  change  Pennsylvania 
and  Virginia  currencies  to  Fed-  &c.  currency  to  Federal  Money  } 

eral  Money  ? — New-York  Cur- 
rency ? — and  wherein  consists 
the  difference  } 

3.  If  pounds  only  are  given  to  be     3.  If  there  are  farthings  in  the  given 
changed,  how  do  you  proceed  ?  sum.  how  do  you  proceed  ? 

4.  When  there  are  no  shillings,  or  4.  If  the  given  sum  be  pounds  only 
only  one  in  the  given  sum,  how         how  do  you  proceed  ? 

do  you  proceed  ? 

5.  How  do  you  change  Federal  Mo-  5.  How  do  you  change  Federal  Mo- 
ney to  N.  England  currency.^  ney  to  Pennsylvania,  &c.  cur- 
N.  York   currency  ?— Wherein  rency  } 

consists  the  difference  ? 

6.  How  do  you  change  Nev/ -Engl and  to  New- York  currency  ? — New- 
Yqrk  to  New -England  ? — New-England  to  Pennsylvania  ? — Pennsylvania 
to  New -England  } — New -York  to  Pennsylvania  .^—Pennsylvania  to  New- 
^  York  currency  } 


M 


%f 


EXCHAISGI?^.  S^ECT.  II.  4. 


EXERCISES, 

1.  Tn  ^36  Is.  ^hd,  N.  Eng.  Cur.  or  >(r48  2s.  G^«?.  N.  York  Cur.  or  /:45 
Is  llrf  Penn.  cnr.  how  many  dollars,  cents  and  mills  •"*._, 

•^ws.  S  120,256  N.  E.  cwr.— ^120,255  N.  Y.  cwr.— S120,25  Penn.  cwr. 

NoTE.~In  making- the  exchange  from  one  currency  into  another  there  willfre- 
quentlybethelossof  some  fractions  of  a  farthing  ;  for  this  reason  when  the  e^. 
Sge  is  a^ail  made  into  Federal  Money,  there  will  be  the  differen-ce  of  some  mills 
in  the  an&wers  obtained, 

2.  Change  ^180  12s,  N.E.  c/trrency  to  N.  Y.  cur.   Penn.  c«r.  and  to 
JIns,  .-240 "l6s  N.  Y.  cur.-^^2%o  \5u  Penn.   ci^r .—SeC2  F.  Moneij, 

3.  Change  SI50.2r>  to  N.England,  N.  York,  er  Penn.  currency,  ac- 
cordingly as  the  pupil  may  have  been  instructed  m   one  or  the   other,  or 

"^Irt^trt^U  N.  E.  c^r.~^60  2s  N.  Y.  cztr.~/;56  6s  md  Penn.  cu.v 

4.  Let  the  pupil  be  required  to  change  the  sunis  in  New-York  and  i» 
Pennsylvania  currency  in  the  above  answer,  to  New -En-!  and  curreuc}, 
the  sa'ne  in  New-England  and  in  New-York  to  Pennsylvania  currency ;  .i^a 
tile  saineln  NelSln^land  and  Pennsylvania  to  New-York  currency,  the 
answers  of  Which  will  reciprocally  pi*ove  each  other. 

5    Chan-c  S545,625  to  N.  En.a;.  orN.  York,  or  Penn.  cm'rency 
Ans!T\§-o  13S  31  N.  E.  czir.,~^138  5s  N.  Y.  cm-.~^129  12s  2i  PeniL 
mrrency, 

6.  Change  75  cents  into  N.  E.  cr  N.  Y.  or  Penn.  currency. 

"  Jhis,  4s6  N.  E.'  c^fr.-~6s  N.  Y.  CHn— o.«7  h  Penn.  cur. 

7.  Change  ^45  Is  U  N.  E.  cur.   or  ^60  2s  N=  Y.  ^' ^'^^^^^^ 
Penn.  cur.  to  Federal  Money.  ^^«^-  5^1dO,.^. 

8.  Change  4S6N.E.  cur.  or  6s  N.-Y,cun  or   5s7^]   ^7^;™,'^^ 
iFederal  Money.. 

9  Chano-e  ^46  10s  6H  considered  in  either  currency  to  Feileral  Money 
^ins:  kl?5,083  N.  E.  cur.-S  116,312  N.  Y.  c.r.~Sl24,072  Penn.  cvr 

10  Chan"-e  S167  to  N.  E.  or  N.  Y.  or  Penn.  currency. 

it.  ^1^0  2/N.  E.  c.r.~^66  l6s  N.Y.  cm-.--^62  ISs  6rfP^.n.  cur. 

'    11    Let  the  pupil  be  required  to  change  the  sums  in  New-York  an< 
WnVsylvl'ia^^  in  the  above  answer,  to  New-Easlund  currency 

&c.  as  in  the  4th  exercise  above. 

12    CI  ano-e  6  AfZ  to  Federal  Money.  _  *       .     n      ni 

Penn.  citr, 

13.  Change /:265  to  Federal  Money. 

•ai2S.  S87^,66G  N.  E.  n.r.-S6>rpa  N,^.  «:r.-^&^  01.33o  Penn.  c^> 


Srvt.  II. 4. 


EXCHANGE, 


^1 


T.WLE 

rOR  REDUCI!*G  NEW-EXGLAND  CURRENCY  TO  FEDERAL  MONET, 


shill. 

shill. 

sh.ll. 

tehili. 

stuii. 

0 

1 

2 

3 

i        4 

5 

JPeiice.  ■ 

cts.  jmus.l 

Cts.  Mills. 

C**.  Jlfii/s. 

Cts.  Mills. 

C^5.  ;^liZ?s. 

Cts.  Milh. 

0 

16       7 

33       3 

50 

i  66       7 

83        3 

1 

1 

4 

18       1 

34       7 

51       4  ^ 

:  68       1 

84        7 

2 

2 

8 

19       5 

36       1 

52       8' 

69       5 

86       1 

3 

4 

2 

20       9 

37       0  ] 

54       2 

70       9 

87       « 

4 

5 

6 

22       3 

38       9 

55    6 ; 

72       3 

88       9 

5 

7 

23       7 

40       3  ' 

57 

7ii       7 

90       3 

6 

8 

o 
o 

25 

41       6 

58       3 

75 

91       6 

7  , 

9 

7 

26       4 

43 

59       7 

76       4 

93 

8^ 

11 

1 

27       8 

44       4 

61       1 

77       8 

94       4 

1               9 

12 

5 

29       2 

45       8 

62       5  J 

79       2 

95       8 

10 

13 

9 

SO       6 

47       2 

63       9 

80       6 

97       2 

11 

15 

3 

32 

48       6 

6p       3 

82 

03       6 

TMSLE 

T'GR  REDUCING  NEW-YORK  CURRENCY  TO  FEDERAL  MONEYo 


- 

sihil. 

shill. 

shilL     1 

shil 

shilK 

0 

1 

2 

3 

4 

5 

Peiics. 

Cts.  Mills] 

Cts.   Mills 

Cts.  Mills. 

C4s.   Mills. 

Cts.  MiUsJ, 

Cis.    JVfi^^s. 

0 

12       5 

25       0 

37       5 

50 

0 

62       5 

1 

1 

0 

13       5 

26       0 

38       5 

51 

0 

63       5 

2      2 

1 

14       6 

27       1 

39       6 

52 

1 

64       6 

3 

3 

1 

15       6 

28 

40       6 

53 

1 

65       6 

4^ 

4 

2 

16       7 

29       2 

41       7 

54 

2 

166       7 

5 

5 

2 

17       7 

30       2 

42       7 

55 

2 

67       7 

6 

0 

2 

18       7 

31       2 

43       7  - 

56 

2 

68       7 

/ 

7 

o 

19       7 

32       2 

44       7 

57 

2 

69       7 

8 

8 

3 

20       8 

33       3 

45       8 

58 

3 

7-0       8 

9 

9 

3 

21       8 

34       3 

46       8 

59 

O 

71       8 

10 

10 

5 

23       0 

35       5 

48       0 

60 

5 

73       0 

1           ^^ 

11 

5 

1  24       0 

36       5 

49       0 

71 

5 

74       0 

To  find  by  these  Tables  the  Cents  and  Mills  in  any  sum  of  shillings 
and  pence  under  one  dollar,  look  the  shillings  at  top,  and  i]ie  Pence  in  the 
left  hand  column  ;  then  nnder  the  former,  and  oa  a  lir*e  witli  the  latterj 


^vili  be  found  the  cents  and  millg  sought. 


92  TABLE  REDUCING  POUNDS,  &c.  TO  DOLLARS,  &c.  Sect.1L4. 

TABLE 

FOR  REDUCING  THE    CURRENCIES    OF    THE  SEVERAL  U.  STATES 

TO  FEDERAL  MONEY. 


f 


fcJO 


11 


1 

2 
3 
1 
2 
3 
4 
5 
6 
7 
S 
9 
10 

n 


3 
4 
5 
6 

T 

4 

8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 


N.  liamp. 
Mass. 

Nev/  York 

•N.  Jersey. 

IVnnsyi/a'a 

Dei  an' are. 

S.  Carolina. 

Rh.  Island. 

ai..d 

apd 

Conn,  and 

N.Caiolina. 

and 

Georgia. 

Virginia. 

Maryland. 

i).  cts'.m. 

D.  cts.m. 

JJ.    y^to.     J.l. 

D.tts.vd. 

,     3 

,     3 

,     3 

,     4 

,   r 

,     5 

,     6 

,     9 

,  10 

,     8 

,     8 

,  14 

,  14 

,  10 

,  11 

,  18 

,  28 

,  21 

,  22 

,  36       . 

,  42 

,  31 

,  S3 

,  54 

,  56 

,  42 

,  44 

,  71. 

,  69 

,  52 

,  56 

,  89 

,  83 

,  62 

,  67 

,107 

,  97 

S  73 

,  78 

,125 

,111 

,  82 

,  89 

,143 

,125 

,  94 

,100 

,161 

,139 

,104 

,111 

,179 

.153 

,114 

,122 

,196 

,167 

,125 

,loo 

,214 

,333 

,250 

,267 

.429 

,500 

,375 

,400 

,643 

,666 

,500 

,533 

,857 

,833 

^      ,025 

,CG7 

1,071 

1,000 

,750 

,800 

1,286 

1,167 

,875 

,yoo 

1,500 

1,333  ' 

1,000 

1,067 

1,714 

1,500 

1,125 

1,200 

1,929 

i;667 

1.250 

1,333 

2.143 

1,833 

1,375 

1,467 

2.357 

2,000 

1,500 

1,600 

2,571 

2,167 

1  /)25 

1     'y  :\  r> 

2.785 

2,333 

1,750 

1,867 

5.00* 

2.500 

1,875 

2,000 

3,214 

2,667 

2,000 

2,133 

3,-r2S 

2,833 

2,125 

2,267 

3,6-13 

3,000 

2,2.-)0 

2,400 

3,857 

3.167 

2,575 

2,533 

4,071 

;ect.  IL4.  TABLE  REDUCING  POUNDS,  &c.  TO  DOLLARS,  &c.  03 


TABLE 

FOR    REDUCING  THE  CURRENCIES^  &C.  CONTINUED. 


New-Hamp. 

New-York, 

New- Jersey. 

S.  Carolina. 

(J-C.  6^c, 

^•c. 

^^- 

^•c. 

£ 

D.c.m 

i>.  c.  m. 

D.c.  ui. 

n.r.vi.    \ 
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§  o.  SIMPLE  INTEREST. 

INTEREST  is  the  allowance  given  for  the  use  of  money,  by  i\\^  bor- 
rower to  tiie  lender.  It  is  computed  at  so  many  dollars  for  each  hundred 
lentfor  a\ear,  (per  ani.iim)  •ax\^2l  like  proportion  for  a  greater  oi- less 
time.  The  highest  rate  is  limited  by  our  laws  to  6  per  cent.*  that  is  6  dol- 
lars for  a  hundred  doiiars,  6  cents  for  a  hundred  cents.  /^Q  for  a>;100, 
&c.  This  15  cailed  i^^al  interest,  and  is  always  understood  when  no  oth- 
er rate  is  mentioned. 

There  are  three  things  to  be  noticed  iii  Interest. 

1.  Tlie  Principal  5  or  money  lent. 

2.  The  Rate  ;  or  sum  per  cent  agreed  on» 

3.  The  Amount  ;  or  principal  and  interest  added  together 
Interest  is  of  two  sorts,  Simple  and  Compound, 

1.  Simple  Interest  is  that  which  is  allowed  for  the  principal  only, 

S.  Compound  Interest  is  that  which  arises  from  t'.e  interest  being  ad- 
'ded  to  the  principal,  and  (coatinuing  in  the  hands  of  the  lender)  becomes 
a  part  of  the  priiKipal  at  the  end  of  each  stated  time  of  payment. 

GE^YEJUL  RULE. 

1.  -For  o?te  t/ear,  multiply  the  principal  by  tlie  rate,  from  the  product 
cut  off  the  two  right  hand  figures  of  the  dollars,  which  will  be  cents-,  those- 
to  the  left  hand  will  be  dollars  ;  or,  which  is  the  same  thino;,  remove,  the 
separaivLv  from  its  natural  place  two  figures  towards  the,  left  hand,  then 
all  those  figures  to  the  left  hand  will  be  dollars,  and  those  to  the  right  hand 
will  be  cents,  mills,  and  parts  of  a  mill. 

In  the  same  way  is  calculated  the  interest  on  any  S2nit  of  money  in  pounds, 
shillings,  pence  and  farthings,  U'lth  this  difference  only,  that  the  two 
figures  cut  off  to  the  right  hand  of  pounds,  must  be  reduced  to  the  low* 
est  denomination,  each  time  cutting  off  as  at  first, 

2.  For  two  or  more  years,  multiply  the  interest  of  one  year  by  the  num- 
ber of  yeai's. 

3.  For  months,  take  proportional  or  aliquot  parts  of  the  interest  for  ons 
yearj  that  is,  for  6  months,  i  ;  for  4  months.  |  ;  for  3  months,  4-,  &c. 

jpor  days,  the  proportional  or  aliquot  pai'ts  of  the  interest  for  one  month* 
allowing  30  days  to  a  month. 

EXAMPLES. 
I.  What  is  the  interest  of  5686^446  for  one  year,  at  6 per  cent  ? 

OPERATION. 

DolLs^  cts.  mills.  In  the  product  of  the  principal  multi'-- 

86,     44     6  principal.       plied  by  the  rate  is  found  the  answer. 

6  rate,  Tlius  cutting  off  the  two  right  hand 

*— figures  from  the  dollars  leave  five  on  tha 

5{    18,  67     6  interest,        left  hand  which  is  d»>iiars  j  the  two  fig- 
ures cut  otT  (18)  are  cents,  the  next  fig- 
ure (6)  is  mills;  all  the  figures  which  may  cliance  to  be  at  the  right  hand  o£ 
mills,  are  parts  of  a  mill  ;  hence  we  collect  the  JiasLU^r  S5  I8cts.  ^-^n. 

*  la  New-Yark  the  Uw  allows  T  per  C€;at. 
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2.  What  is  ;the  interest  of  S365  14cfs  6  millSf  for  three  years  7  months 
and  6  days  ? 

OPERATIC X. 

3  6  5, 1  4  6  principal, 
6  r«fe. 

ti  liionllis  i)  2  119  u,  8  7  6  interest  for  1  ?/ec?'. 


6  5,  7  2  6  2  8  interest  for  3  years. 
1  tnoiith  -^)  I  0,  9  5  4  3  8  interest  for  ^  months 
G  days  -J)     1,82573  interest  for  1  month, 
,3651  4  interest  for  6  ^a^s. 

S7  Bj  8  7  1  5  3  interest  for  3  years,  7  months  and  o  days  ;  that  is 

SrS  87c^s.  \^^-^^  mills. 

Because  7  months  is  not  an  even  part  of  a  year,  take  two  sucli  num- 
bers as  are  even  parts,  and  v/liich  added  together  will  make  7  (6  and  1)6 
months  is  i  of  a  year,  therefore  for  6  months,  divide  the  interest  of  one 
year  by  2;  again  1  month  is  \-  of  6  months,  therefore /or  1  months  divide 
the  interest  of  6  months  by  6.  For  the  days,  because  6  days  is  \  of  a  month, 
or  of  30  days,  therefore /or  6  daifs,  divide  the  interest  of  1  month  by  5. 
Lastly  addtheinterest  of  all  the  parts  of  the  time  together,  the  sum  is  the 
answer. 

3v  What  is  tlic  interest  of  ,^71  7s  6ifZ.  4.  What  is  the  interest  of  165 
for  1  year  at  6  per  cent  ?  8c?  for  1  year  ?  Jins*  Is. 

OPERATION. 

/;.    s.    d..   q. 


/;4|28  5 
20 

S.5I65 
12 


df.7|83 
4 

5^.3132  Jins.  /;4  5s  7hL 
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When  the  rate  is  at  6  per  cent,  there  i*  not  perhaps  a  more  concise 
and  easy  way  of  casting  interest,  on  any  sum  of  money  in  DoUars,  Cents; , 
and  Mills,  than  by  the  following 

METHOD. 

Write  down  half  the  greatest  even  nuviher  of  months  for  a  multiplier :  li 
there  be- an  odd  month  it  must  be  reckoned  30  days,  for  wliich  and  the 
given  days,  if  any,  seek  iiow  many  times  you  can  have  six  in  the  siun  ot 
them,  place  the  figure  fur  a  decinuil  at  tlie  right  liaud  of  haif  the  even  num- 
ber of  months,  already  found,  by  which  multiply  the  principal ;  observin^j; 
in  pointing  oft*  the  product  to  remove  tlie  decimal  point  or  separatrix  f if.> 
Jigures  from  its  natuial  place  towards  the  left  hand,  that  is,  point  ofXiwo 
more  places  for  decimals  in  the  product,  than  there  are  decimal  places  iii 
the  multiplicand  and  multiplier  counted  together  ,  then  all  the  figures  to 
the  left  hand  of  the  point  will  be  dollars,  and  those  to  Uie  right  hand, 
dimes,  cents  and  mills,  &c.  which  will  be  the  interest  required. 

Should  there  be  a  remainder  in  tailing  one  sixth  of  the  days,  reduce  it  to 
a  vulgar  fraction,  for  which  take  aliquot  parts  of  the  multiplicand.     Thus, 

If  the  remainder  be  1  =  J,  divide    the  multiplicand  by  6 

If    -     -     -     -    -     S=-i, by  3 

If S=i, by  2 

If 4=1, by  3  twice. 

If    -     -     -     -     ♦    5=i,and^, by  2  and  3. 

The  quotients  which  in  this  way  occur,  must  be  added  to  the  product  of 
the  principal  multiplied  by  half  the  months,  &c.  the  sum  tlius  produced  will 
be  the  interest  required. 

When  there  are  days,  hut  a  less  number  than  6,  so  that  6  cannot  be  con-^ 
tained  in  them,  put  a  cypher  in  place  of  the  decimal  at  the  right  hand  of- 
the  months,  then  proceed  in  all  respects  as  above  directed. 

Note.     In  casting  interest,  each  month  is  reckoned  30  days. 

EXAMPLES, 

1.  What  is  the  interest  of  876,54  for  1  year,  7  months  and  11  days  ? 

OPERATION. 

7  6,  5  4  The  number  of  months  being  19,  tlie  greatest 

9,  6  even  number  is  18,  half  of  which  is  9,  vvhichi 
write  down  ;  then  seeking  how  often  6  is  con- 
tained in  41,  (the  sum  of  the  days  in  the  odd 
month  and  given  days)  I  find  it  will  be  6  times, 
which  I  set  down  at*^the  right  hand  of  half  the 
even  number  of  months  for  a  decimal,  by  whkh 
together  I  multiply  the  principal.  In  taking 
one  sixth  of  the  days  (41)  there  will  be  a  remain-;^ 
der  of  5=  i  and  |  for  which  I  take,  first  one  half 
the  Multiplicand,  that  is,  divide  the  multipli- 
cand by  2,  then  by  3,  and  these  quotients  ad- 
ded, with  the  products  of  half  the  even  number  of  months,  &c,  the  sum  of 
them  will  shew  the  interest  required,  observing  to  count  off  tivo  more  fig- 
ures for  decimals  in  the  product  than  there  are  decimal  figures  in  both  the 
'muUiplier  and  multiplicand  counted  together. 

■  For  tlie  conciseness  and  simplicity  of  the  above  method  it  is  conceived 
that  instructors  will  recommend  it  to  their  pupils  in  preference  to  any  other. 
1  N 
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2.  What  is  the  inserest  of  35,93        3.  What  is  the  interest  of  g67,62 
for  2  years  and  8  months  ?  for  3  years  and  2  months  ? 

Jir>s,  94cts,  8m.  Ms,  gl2  84cts.  7m. 


■mi^ 


^%a 


m 


a  ii-< 


r-r 


4.  What  is  the  interest  of  9  J         When  the  interest  on  any  sum  is  re- 
cents  for  27  years  ?  quired  for  a  great  number  of  years  it  will 
Ans  gl  47cis.  4vi.          be  easier  first  to  find  the  interest  for  1 

year,  then  multiply  the  interest  so  found 
by  the  number  of  years. 

5.  What  is  the  interest  of  g2870,32 
for  10  days  .^      *9ns,  §4  7Scts,  3m. 


When  the  rate  is  any  other  than  6  per  cent,  first  find  the  interest  at  6 
per  cent,  then  divide  tlie  interest  so  found  by  such  parts  as  the  interest  at 
the  rate  required  exceeds  or  falls  short  of  the  interest  at  6  per  centj  and 
the  quotient  added  to  or  subtracted  from  the  interest  at  6  per  cent,  as  the 
case  may  be,  will  give  the  interest  at  the  rate  required'. 

6,  What  is  the  interest  of  S137',84        7.  Wliat  is  the  interest  of  g97.0r 
for  2  years  and  6  months,  at  5  per    for  10  months  at  8  per  cent  ? 
cent."  .^ns.  g  17,23.  Ms.  ^5,271^ 
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8.  What  is  the  interest  of  82,29 
for  1  month  19  days  at  3  per  cent  ? 
^«s.  9  mills. 


9.  What   is  the  interest  of  S18 
for  2  years  14  days,  at  7  per  cent  ? 
Ans.  S2  56cts.  9m. 


10.  What    is    tlie    interest    of 
S1600  for  1  year  and   3  months  ? 
.fins.  ,S120. 


11.  Whatis  the  interest  of  85,811 
for  1  year  and  1 1  munths  ? 

.Ins.  GQcts.  8m. 


12.  What  is  the  interest'of  Sir,68 
for  11  months  and  28  days  r 
dns.  81,054. 


13.  What  is  the  interest  of 
g8Cl,12  for  9  months,  25  davs 
at  7  per  cent  .=  Jins.  §49,394." 


14.  What  is  the  interest  of  %\05 
,61  for  1  year  7  months  and  6  days  ? 
lins.  §10  13cis.  8m. 


15.  W^hat  is  the  interest  of  S35 
for  9  months  ^  Ms.  S3.87. 


16.  What  is  the  interest  of  g78,36       17.  What  is  the  interest  of  §812 
for  5  years,  10  months  and  3  days  .^         50  cents  for  2  years  8  months  an'l 
Ans.  g27  46cfs.  5rd.  4  days  ?  Ans.  g  130,509. 

To  this  mode  of    computing  interest,  I  v^ouid  add  from  the  ".¥ass«- 

chusetis  Justice'^  a 

METHOD 

Of  computing  the  inUrest  due  upon  Bonds,  JSi'^otes,  <^'c.  ivhen  partial  pai,-^ 

ments  may  at  different  times  be  made,  as  established  hij  the  Courts  of 

Law  in  MassachuseUn. 

RULE. 

Cast  the  interest  up  to  the  first  payment,  and  if  tlic  payment  exceed 
the  interest,  deduct  the  excess  from  the  principal,  and  cast  the  interest 
upon  the  remainder  to  the  time  of  the  second  payment.  If  tb.e  payment  be 
less  than  the  interest,  place  it  by  itself,  and  cast  on  the  interest  to  tiitt 
time  of  the  next  payment,  and  so  on  until  the  pa^anents  exceed  the  interest, 
then  deduct  the  excess  from  the  principal  and  proceed  as  before. 

EXAMPLES. 

Suppose  A  should  have  a  bond  against  13  for  1166  dollars  66  cents  and  6 
mills   dated  May  1,  1796,  upon  which  the  following  payments  should  be 

made,  viz : 

Dollars  Mills. 


1.  December  25,  1796 

2.  July  10,  1797  -     - 

3.  September  1,  1798 

4.  June  14,  1799     - 

5.  April  15,  1800 


166,666 
16,666 
50,000 


620,000 


W'hat  will  be  due  upon  it  Augusts,  1801  .^ 


Months  Days. 

7  24 

6  15 

13  21 

9  13 
10  I 

15  18 
Ans.  S2S7,76. 


To  facilitate  the  operation,  let  tlie  space  of  time  from  the  date  of  the 
Bond  to  the  day  of  the  first  payment,  and  from  i\\Q  time  of  one  payment  to 
that  of  another,"'and  from  that  of  the  last  payment  to  the  time  ot  settlement, 
be  fiiit  computed  and  set  down  against  the  day  of  payment  as  above.— 
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SIMPLE  INTEREST. 


S£eT.  II.  5. 


Then  set  down  the  sum  on  whicli  the  interest  is  to  be  cast,  Avith  the  inter- 
est and  payments  in  columns  thus. 


Sum  due  August  3, 1801 


feI37,762 


l^rincipa!. 

Time. 

1      Interest. 

I    I^ayments. 

1      Excess. 

1 

DoUs.  jUiUs. 
1166,666 
121,167 

Mo.  Da. 

7       24 

6       15 

13       21 

9       13 

10         1 

15       18 
le  last  remai 
terest  from  t! 

Boila.  M. 
45.499 

Dolls.  M. 
166,666 

16,663 

50,000 

333,333 

Boils.  M. 
121,167 

245,093 
579,847 

33,978 
71,616 
49,312 

3 

4 

1045,499 
1045,499 
1045,499 

^45,093 

154,906             399,999 
40,153             620,000 

17,203 
nder                         220,559 
le  last  payment        17,203 

b 

bU0,406 
579,847 

220,559 

Tl 
In 

2.  Supposing  a  note  of  867  dollai^s  33  cents,  dated  January  6,  1794,  up- 
on which  the  following  payments  should  be  made,  viz. 

1.  April   16,1797  Sl36,44cf5. 

2.  April  16,1790  319, 

3.  .]an.      1,  1800  518,63 
What  would  be  due  July  11, 1801  ?            Ans.  S215,l03, 
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SUPPLEMEJSTT  TO  SIMPLE  IJ^TEBEST, 

vwvw 

QUESTIONS. 

1,  What  is  Interest.'* 

2.  What  is  understood  by  6  per  cent  ^  3  per  cent  ?  8  per  cent,  &c. 

3-  What  per  cent  per  annum  is  allowed  by  law  to  the  lender  for  the 

use  of  his  money  ? 
4.  What  is  understood  by  the  principal  ?  the  rate  ?  the  amount  ? 
5-  Of  how  many  kinds  is  interest  ^  in  what  does  the  difference  consist  ? 
6.  How  is  simple  interest  calculated  for  one  year  in  Federal  Money  ? 
T.  For  more  years  than  one,  how  h  the  interest  found  ? 
<S.  When  there  are  months  and  days,  what  is  tlie  method  of  procedure  ? 
9.  What  other  method  is  there  of  casting  interest  on  sums  in  Federal 
Money  ? 

10,  When  the  days  are  a  less  number  than  6,  so  that  6  cannot  be  con- 
tained in  them,  what  is  to  be  done  ? 

11,  IIo"'.v«is  simple  interest  cast  in  pounds,  shillings,  pence  8c  farthings  ? 

12,  Wh§n  partial  payments  are  made  at  different  times,  how  is  the  in- 
terest calculated  ? 

EXERCISES. 

1.  Wiiat  is  the  interest  of  g9l6,72        2,  What  is  tlie  interest  of  ^93, 
for  1  year  and  4  months  ?  17c*s.  for  H  days  ? 

Jns,^7SjSS7<,  ^     Ms.  17  cents. 


o.  What  is  the  interest  of  §5,19  for      4.  What  is  the  interest  of  gl,07' 
Tmontlis  ?  tins.  IScts.  Im,  for  S;years,  6  months  and  15  days  ? 

*^ns,  22cfs.  7m, 


im 


SUPPLEMENT  TO  S.  INTEREST. 


Sect.  II.  5. 


5.  What  is  the  iDterest  of  two 
hundred  dollars  and  six  cents,  4 
days  ?  Jlns.  IScts.  2m. 


6.  What  is  the  interest  of  nine 
cents  45  years  7  months  and  11 
days.^  •^ns,  24cts.  6m. 


7.  What  is  the  interest  of  half  a 
mill  567 years  ?  ^Ins.  let.  7m. 


8.  A's  note  of  §365,37  was  given 

Dec.  3,   1797;    June  7,    1800   he 

paid  S97.16  ;  what  was  there  due 

Sept.  11, 1800  dns.  ;B328,3^. 


9.  jj's  note  of  Si75  was  given 
Dec.  6,  1798,  on  which  was  en- 
dorsed one  year's  interest  :  what 
was^here  due  Jan.  1,  1803  ? 

.ins.  g207,22. 


10.  C^s  note  of  §^6,75  was  given 
June  6,  1801,  on  interest  after  90 
days  ;  what  was  tliere  due  Feb.  9, 

1802  .^  Ans.  ^58,19. 


Ti.  D's  note  of  two  hundred  three 
dollars  and  seventeen  cents  wa,s 
given  Oct.  5,1808,  on  interest  after  3 
months  ;  Jan.  5,  1809,  lie  paid  fifty 
<loliars :  what  was  there  due  May 
■;M,  lSl'l.=^  J}ns,Bl74,42. 


12,  E*»     aole   of  eight    hundred 


seventy  dollars  and  five  cents,  was 
given  Nov.  17.  1800  on  interest 
after  90  days;  Feb.  11,  180j  he 
paid  one  hundred  eighty  six  dol- 
lars and  six  cents  ;  what  was  tiierc 
due  Dec.  23, 1807.^  .\'ns.  S104 1,57 
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13.  What  is  the  interest  of  yC 41  lis.  Sirf.       14.  What  Is  the  interest  of 
for  a  year  and  2  months  ?  g273,51,  at  7  per  cent  for  1 

^ns.  £2  18s.  2H.  year  and  10  days  ? 


15.  Supposing  a  note  of  §317,92,  dated  July  5,  1797,  on  which  were 
the  following  payments— Sept.  13,  1799,8208,04;  March  10, 1800,  %76, 
what  was  the  sum  due  Jan.  1, 1801  ?  Ms.  g83,991. 


104  COMPOUND  INTEREST.  Sect.  II.  5, 

COMFOUJVD  LYTEREST 

Is  calculated  by  adtling  the  Interest  to  the  principal  at  the  end  of  each 
year,  and  making  the  amount  the  principal  for  the  succeeding  year  ;  then 
the  given  principal  subtracted  from  the  last  amount,  the  remainder  will  be 
the  compound  interest. 

•5  concise  and  easy  method  of  casting  Compoirdd  Interest,  at  6  per  cent  on 

any  sum  in  Federal  Money, 

RULE. 

Multiply  the  given  sum,  if 

For  2  years  by  112,36  For  7  years  by  150,3G30 

3  years  -1  119,1016  8  years—  159,3848 

4  years  —  126,^476  9  years  -^  168«9478 

5  years  —  133,8225  10  years  —  179,0847 

6  years  —  141,8519  11  years  —  189,8298 

Note  1.  Three  of  the  first  highest  decimals  in  the  above  numbers  wlli 
be  sufficiently  accurate  for  niost  operations  t,  the  product  remembering  to 
remove  the  separatrix  two  figures  from  its  natural  place  towards  the  left 
hand,  will  then  s!iew  the  amount  of  principal  and  compound  interest 
for  the  given  number  of  years.  Subtract  the  principal  from  the  amount 
and  it  will  shew  the  compound  interest, 

2.  JVhen  there  are  months  and  days  ;  first  find  the  amount  of  principal 
%d  compound  interest  for  the  years,  agreeable  to  tlie  foregoing  method, 
then  for  the  months  and  days  cast  the  simple  interest  on  the  amount  thus 
found  5  this  added  to  the  amount  w^ill  give  tiie  answer. 

3.  Any  sum  of  money  at  Compound  Interest,  will  double  itself  in  11 
years  iO  months  and  22  days. 

EXAMPLES, 
1.  What  is  the   compound  inter-         2.  What  is  the  amount  of  ^2$6  at 
est  of  g56p75  for  11  years  ?  compound  interest  for  four  years,  7  ' 

months  and  6  days  ? 
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OPERATION.  OPEHATIOX, 

5  6,  r  5  1  2  G,  2  4  7  6 

18  9,  829  236 

5  10  7  5  7  5  7  4  8  5  6  " 

11350  3787423 

45400  2524952 

^^075  ^29  7. 9  443  3  6^^  mount  for  4  ymrs» 

4  5  4  0  0  3,6                . 


r, 

ill 

3B1 


5  6  7  5 


17  8  7  6  6  4 


1  0  7,7  2  7  9  5  7  5  Amount,  g  9  3  g  3  o 
5  6.7  5  principal  subtracted 


%r:rr7  comfndinterest^^  0,7  2  5  9  8  4  interest  for  7  vlg.  Gdays. 
^  2  9  7,9  4  4  amount  for  4  years  added. 


g3  0  856  6  i. 


Sect.  II.  G.  COMPOUND  MULTIPLICATION. 
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§>  6.  COMPOUND  MULTIPLICATION. 


•VX/WIW 


Compound  Multiplication  is  when  ilie  Multiplicand  consists  of  sev- 
eral denominations.    It  is  particularly  useful  in  finding  the  value  of  Goods. 

The  different  denominations  in  what  was  formerly  called  Lawful  Mo- 
ncif,  render  this  rule  with  some  others  in  Arithmetic,  as  compound  Divis- 
ion and  Practice^  rules  of  great  usefulness,  quite  tedious,  and  the  variety 
'){'  cases  necessarily  introduced,  extremely  burtliensome  to  the  memory. — 
The  lumber  of  the  mind  might  be  almost  wholly  di?nen.%ed  with,  were  the 
habit  of  reckoning  in  Federal  Money  generally  adopted  throughout  the 
United  States. 

For  important  reasons,  pouvdfi^  shillings,  penoe  and  farthings,  ought  to 
fall  wholly  in  disuse  ;  Federal  Money  is  our  national  currency  :  the  schol- 
ar might  encompass  the  most  useful  rules  in  Aritlmietic  in  half  the  time  5 
the  value  of  commodities  bought  and  sold,  might  be  cast  with  half  the  trou- 
jle,  and  with  much  less  liability  to  errors,  were  all  the  calculations  in  mo- 
ney universally  made  in  Dollars,  CenU,  and  Mills.  But  this,  to  be  prac- 
K  ed,  must  be  taught  ;  it  must  be  taught  in  our  schools,  and  so  long  as  the 
3nces  of  goods,  and  almost  every  man's  accounts  are  in  Pounds,  8hillins;s, 
Pence  and  Farthings,  tliis  mode  of  reckoning  must  not  be  left  untauo-ht. 

To  comprise  the  greater  usefulness,  and  also  to  shew  the  great  advan- 
age  which  is  gained  by  reckoning  in  Federal  Money,  I  have  contrasted 
the  two  modes  of  account,  and  in  separate  ( olumns  on  the  same  page,  have 
put  the  same  questions  in  Old  Lav\ful  and  in  Federal  Money. 

OPERATIONS. 


IN    POUNDS,    SKILL.    PFNCE,    FARTH. 

CASE  I. 

When  the  quantity  does  not  exceed 
12  yards,  pounds,  Sfc.  set  down  the 
)rice  of  one  yard  or  pound,  and 
dace  the  quantity  underneath  the 
owest  denomination  for  a  multlpli- 
r.  Begin  by  multiplying  the  low- 
;gt  denomination,  and  carry  by  the 
ame  rules  from  one  denomination 
0  another,  as  in  Compound  Addi- 
ion. 

EXAMPLES. 
1.  What  will  7  yards   of  cloth 
ost  at  9s5  per  yard 

.  OPERATION. 

£.     s.     d. 

0      9      5  price  of  1  yard, 
7  yards . 

iSns.  3      oil  price  of  7  yards. 

I  say  7  times  5  is  35  pence =2sl  1 
set  down  1 1  and  carry  2,  saying 
times  9  is  63,  and  2  1  carry"  are 
s=x;3  5s,  which  I  set  down. 

O 


IN    DOLLARS,    CEIJTS,    MILLS. 

IjY  .^LL  C.iSES. 

Multiply  the  price  and  the  q'janti- 
ty  together,  according  to  the  rules 
of  multiplication  in  Decimal  Frac- 
tions and  the  product  will  be  the 
answer.    That  is. 

Multiply  as  in  Simple  Multipli- 
cation, and  from  the  product  point 
off  so  many  places  for  cents,  and 
mills,  as  there  are  places  of  cents 
and  mills  in  the  piice. 

EXAMPLES. 

1.  What  will  7  yai-ds  of  cloth 
cost  at  Si, 5  7  (equal  to  9s5)  peryard.^ 

OPERATION. 

D.     cts.  As  there  are 

1,       57  price,      two   decimal 

7  quantity  places  in  the 

^ws.TcT^pricgo/  pnce,    so    I 

7  yards.^^^^^  ^^o  in 
the  product. 
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COMPOUND  MULTIPLICATION. 


Sect.  II.  6. 


POUNDS,  SniLL.  PENCE,  EARTH. 

2.  What  ^nll  9  pounds  of  sugar 
cost  at  lOd.  per  lb.        Ans.  7s6. 


s 


"■^d 


/  : 


^r 


3.   VYiiat  will    6   yards  of  cloth 
cost  at  x?l   10s.  5d,  per  vard  ? 

Ans,  Id  2s.  9f?. 


CASE  2. 

When  the  quantiti/  exceeds  12, 
and  is  any  number  ivitkin  the  Mid- 
tiplicatlGn  liable,  multiply  by  two 
such  numbers  as  when  multiplied 
together,  will  produce  tlie  given 
quantity. 

If  two  numbers  will  not  do  tliis  ex- 
actly, multiply  by  two  sucli  num- 
bers as  come  the  nearest  to  it,  and 
by  the  deficiency  or  excess  multi- 
ply the  multiplicand,  and  this  pro- 
divctl added  to  or  subtracted  from  the 
first  product  as  the  case  may  re- 
quire, gives  the  answer. 
EXAMPLES. 

1.  What  will  42  yards  of  cloth 
cost  at  15s9  per  yard  ? 

.OPERATION. 

/r.  s.  d. 

0  15  9  price  of  1  yd. 
Multiplied  by  6 

4   14  6  price  of  6  yds. 
Midtiplied  by  7 

Ans.     33     1  fjprice  of  42  yds. 
Because  6  times  7  is  42,  I  multi- 
ply the    ]uice  of  1    yard  by  6,  and 
this  product  by  7.  as  the  rule  di- 
rects. 


DOLLARS,    CENTS,    MILLS. 

2.  What  will  9  pounds  of  sugar 
cost  at  SO,  139  per  \h:  Ans.^1,251 


3.  What  will   6  yards    of  cloth 
cost  at  85,07  per  yard  t 

An$.  g30,42. 


4.  Wiiat  will  42  yards  of  clotl 


cos. 


at  82,625  per  yard  ^ 

OPERATION 

JJ.     cts.     m. 
2,       62     5 
4     2 


1  0 


2  5 
GO 


0 


Ans.    110      2  5     0 


Sect.  II.  6. 


COMPOUND  MULTIPLICATION. 


lor 


POUNDS,  SHILL.  FENCE,  FARTH. 

2.  What  will  125  yards  of  cloth 
o«t  at  5s7  per  yard  ? 

dns,  ;CS4  irsll. 


3.  What  will   51  pounds  of  tea 
cost  at  5s6  per  lb  ? 

Ms,  /^8  18s6. 


4.  WHiat  will  ISO  yards  of  cloth 
cost  at  jG2  Ss9  per  yard  ? 

Ans.  £2SA  7sG, 


CASE  3. 
IVlie'ii  tlie  viultiplier,  that  is  the 
quantity  exceeds  144,  multiply  first 
by  10,  and  this  product  again  by 
10,  which  will  give  the  price  of  100 
yards,  &,c.  and  if  the  quantity  be 
even  lumdreds,  multiply  the  price 
of  100  by  the  number  of  hundreds 
in  the  question,  and  the  product 
will  be  tlie  answer  ;  if  there  be  odd 
numbers,  multiply  the  price  of  10 
by  the  number  of  tens,  and  the  price 
■of  unity,  or  l5by  the  number  of  units, 
then  these  several  products  added 
together  will  be  the  ansvrer. 


DOLLARS,  CENTS,  MILLS. 

5.  What  will  125  yards  of  cloth 
cost  at  93  cents  per  yard  ? 

Jins,  8116,25. 

/ 1 4  '^' 


6.  What  will    51  pounds  of  tea 
cost  at  go. 5 83  per  lb  ? 

Jus.  S29.733. 


6.  What  v.iH  1 30  yards  of  cloth 
cost  at  87,25  per  yard  ? 

Jlns.  S942,50. 
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COMPOUND  MULTIPLICATION. 


Sect.  II.  6. 


POUNDS,  SHILL.  PENCE,  FARTII. 

EXAMPLES. 
1.  What  will  563  yards  of  clotl 
cost  at  x;  1  6s.  7d  per  yard  P 

OPERATION. 

/;,  s.     d. 

16     7  price  of  1  yard. 
10 


IS     5  10  jjrice  of  10 yards 
10 

132  18     Tjirice  of  100  ijds. 
5 


664  11  8  2^riceof500  yds. 

Glmes')    -,r»  -  ^        ♦ 

10  yds  5    '  y  l-"?  0  price  of  60  ijds. 

3  timeslyd  3  19  9  price  of  3  yards. 

Jlns.  748     6     5pnce  of  563  y^/s. 

2.  What  will  328  yards  of  cloth 
cost  at  lOsG^d.  per  yard  ? 

Ms,  /:}72  17s.  Srf. 


3.  What  will  624  yards  of  cloth 

cost  at  12s.  Sd.  per  yard  ? 

Ms.  /;395  4s. 


DOLLARS,  CENTS,  MILLS. 

8    What  will  563  yards  of  cloth 
cost  at  S4,43  per  yard  ? 

OPERATION. 

yds.  5     6     3 
S4.    4     3 

1     6     «     9 

O        O        ^        Q 

.^  ^^  \7  Xl 

9.     9.     5     2     ' 


B2     4     9     4,     0     9  Ans. 


9.  What  will  328  yards  of  clota 
cost  at  ^U57  per  yard  ? 

Ms.  S576,296. 


10.  W1iat  will  624  yards  of  cloth 
cost  at  S2,lll  per  yard  ? 

Ms.  S1317,264. 
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SUPPLEMEJVT  TO  COMPOUJSrJD  MULTIPLICd^ 

Tiojy. 

•www 

QUESTIONS. 

1.  What  i3  Compound  Multiplication  ? 
.2    What  is  its  use  ? 

3.  Are  operations  more  easy  in  Old  Lawful  or  Federal  Monet? 

4.  What  is  the  Rule  of  Compound  Multiplication  ? 

5.  When  the  quantity,  that  is  the  Multiplier,  exceeds  12,  and  is  within 

the  Multiplication  Table,  what  are  the  steps  to  be  taken  ? 
G.  When  no  two  numbers  multiplied  together   will  produce  the  given 

quantity,  what  then  is  to  be  done  ? 
T,  When  the  multiplier  exceeds  144,  what  is  the  method  of  procedure  ? 
8.  When  the  price  of  goods  are  given  in  Federal  Money,  what  is  the 

general  and  universal  rule  for  finding  their  value  by  Multiplicajtion  ? 

EXERCISES. 

1.  A  man  has  58  silver  cups,  each  2.  If  a  man  travel  34  miles,  S 
weighing  loz.  Spwts.  I6grs,  how  furlongs,  and  17  rods  in  one  day, 
much  silver  do  they  all  contain  ?  how  far  will  he  travel  in  62  days  r 

,ini^.  Sib.  Soz.  lOjJWts.  Sgrs,  dus.  2134  ?Kiies,  4  fur,  14  rods. 


3.  What  will  235  yards  of  cloth        4.  If  a  horse  run  a  mile  in  12  min- 
come  to  at  jfl  2s  5id  per  yard  ?         utes,  16  seconds,  in  what  time  would 
Ans.  ^263   I7s.  S^d  he  go  176  miles  ? 

\ns.  ID,  ll/i.  58m.  56sec. 
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COMPOUNl)  DIVISION. 
§  y.  COMPOUND  DIVISION. 


Sect.  II.  7. 


vwvw 


COMPOUND  DIVISION  is  the   dividing  of  different  denominations. 


OPERATIOXS. 


IX  pou}:ds,  skill,  pence,  farth. 

CASE  1. 

1.  When  the  divisor^  that  is  the 
(juantitif  does  not  exceed  12,  begin 
at  the  highest  denomitiation,  and  in 
the  manner  of  short  division,  find 
how  many  times  the  divisor  is  con- 
tained in  it ;  place  the  quotient  un- 
der its  own  denomination,  and  it 
any  thing  remain,  reduce  it  to  the 
next  lessT  denomination,  and  divide 
as  before  ;  so  proceed  through  all 
the  denominations. 

2.  IfVtiQ  quciniitij  exceed  1^3  and 
there  he  aivj  two  niiinbers  which 
midtlplied  together  wlU produce  it^ 
divide  the  price  first  by  one  of  those 
numbers,  and  this  ([uotient  by  the 

other. 

EXxiMPLES. 
1.  If   5  yards    of  cloth    cost  /;3 
13s.  Ci'Z.  wliat  is  tiiat  per  yard  ^ 

OFER.VriON. 

jG.     s.     d. 
5)5     13    ^  inlce  of  5  yards. 

"o     14  8ij7rije  of  I  yard. 

Finding  I  cannot  liave  the  divisor  | 
(5)  in  the  first  denomination  (/:3)  I 
reduce  it  to  shillings,  (60)  and  add 
in  the  13   sliillings,   v,  hich  make  73 
shillings  in  which  tiie  divisor   (5)  is 
contained  14  times  and  3  remain  ;  I 
set  down  the  14.,  and  the  remainder 
(3  shillings)   icduce   to  pence  (36) 
and  the  6r/.  added  make  42  pence  in  | 
which  tlie  divisor  is  contaiired  eigi.t  | 
times  and  two  remain  ;    1  set  dov/n  I 
the   8   and    reduce  the  2  'pence  to  | 
farthings  (8)  in  wliich  I  have  thedi- 
vi:.or  once  (i  (u*.   or  -^d.)  and  a  rc- 
mninder  of -J  of  a  farthing,  which  be-  j 
ing  of  small  value  is  neglected.  -j 

2.  If  48   yards    of    ch)th  cost  >C4 
1 6s.  Aid,  v/hat  is  that  per  yard  ? 


IN    DOLLARS,    CENTS.    MILLS. 

IN  ALL  CASES. 

Divide  the  price  by  the  quantity, 

and  poijit  oft'  so    many    places  for 

cents  and  mills   in   the   product  as 

there  are  places  of  cents,  and  mills 

w  ^i\i,  dividend. 

IJ  the  quantity  he  a  composite 
number,  that  is  produced  by  the 
multiplication  of  two  numbers,  the 
operation  may  be  varied  by  dividing 
the  price  first  by  one  of  those  num- 
bers, nnd  this  quotient  by  the  other. 

EXAMPLES. 
1.  If  5  yards  of  cloth  cost  SI2, 
25,  what  is  that  per  yard  ? 


OPERATION; 


U. 

5)12, 


Cts. 
23 


Ans. 


45 


off  two  places  for 
in  the  quotient. 


There  are  two 

decimal    places 

in  the  dividend. 

I  therefore  point 

decimals  or  cents 


2.  ir48  yards  of  cloth  cost  Si 6,0G 
what  is  tliat  per  yard  ^ 

Ans.  SO  63  cents. 


An^ 


;0  25. 


Sect.  II.  7. 


COMPOUND  DIVISION. 


ill 


POUNDS,    SKILL.    PENCE,    EARTH.        | 

S.  If  24,'6  of  tea  cost  yC'2  7s  9id 
what  is  thai  per  lb. 

Ans.  iSO  }s  Hid. 


DOLLARS;    CENTS,    MILLS. 

3.  If  9.41b  of  tea  cost  87,97  what 


is  that  per  (0. 


An?.  S0.532. 


4.  If  35  yards   of  cloth   cort>C4-: 
6s  7 id  ^vl^at  is  that  per  yard  ? 

Ans. /Ci  4s  5^4:/- 


CASE  2. 

1.  "  Having'  the  price  of  a  hwi- 
dred  weight  (112/6)  to  find  thepvi-.e 
of  lib.  divide  the  given  price  by  S, 
that  quotient  by  7,  and  this  quotient 
by  2,  and  the  last  quotient  will  be 
the  price  of  lib.  required." 

2.  If  the  number  of  hundred 
loelght  he  more  than  one^  first  di- 
vide the  whole  price  by  the  number 
of  hundreds,  then  proceed  as  before. 

EXAMPLES. 
1.  If  Icivt.  of  sugar  cost  £3  7s  6^ 
what  is  that  per  lb. 

OPERATION. 

£.    s.    d    q. 
8)3     7     6      price  of  Icwt. 

7)0     8     5     1  price  of  14lb.  or  }cu't  I 

2)       1     2     ^.priceof^lb.  or -^^civt 

Ans.  0     7     I  price  of  lib. 


4.  If  o5  yards  of  cloth  cost  SHlj 
103,  what  is  that  per  yard  r 

Ans.  xS4,031. 


The  same  may  be  done  in  Federal 

Monev. 


5.  If  Icic'^of  sugar  cost 'SI  1,25^. 
what  is  that  per  lb. 

Ans   IQ  cents. 


♦• 
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COMPOUND  DIVISION. 


Sect.  ll.  t 


POUNDS,    SHILL.    PENCE,  FAKTH. 

2.  If  8cwt.  of  cocoa  cost  £15  7s 
4d  what  is  that  per  lb  9  Ans.  4d. 


3.  If  Sctff .  of  sugar  dost  /;15  13s. 
what  is  that  per  lb  ? 

Ans.  lie?. 


DOLLARS,  CENTS,    MILLS. 

6.  IfScwt.  of  cocoa  cost  S51,223. 
what  is  that  per  lb  t 

Ans.  Scts.Tm. 


CASE  3 
*<  When  the  divisor  is  such  a 
plumber  as  cannot  be  produced  by 
ihe  rnultiplication  of  small  number s» 
divide  after  the  manner  of  long  di- 
vision, setting  down  the  work  of  di- 
vitlin^  and  reducing." 


r.  If  5cwt.  of  sugar  ccst  IgS^jlG: 
what  is  that  per  lb  ? 

Ans.  I  Sets.  5m, 


riCT^il.  r. 


COMPOUND  DIVISION. 


11; 


v^of  NDSj  SKILL.  PENCE,  FARTH. 

EXAMPLES. 

1.  If 46  yards  ot  cloth  cost/; 53, 
'  0>.  ad,  what  is  that  per  yard  ? 

OPERATION, 

£.     s.     d.  n.     s.     d. 
•  4o)53  10     0{  1      3     3i  Ms. 
46 


7 
20 


46)150(3 
138 


12 
12 


DOLLARS,    CENTS,   MILLS.     , 

8.  If  46  yards  of  cloth  cost  gl78, 
416,  what  is  that  per  yard  ? 

dns.  »3,8r8. 


46)150(3 
138 

12 

4 

46)48(1 
46 

2 

2.  If  263  bushels  of  wheat  cost  ^  9-  If  263  bushels  of  wheat  cost 
£86  7s,  lOd.  what  is  that  per  bush-  ;  8287,973,  what  is  that  per  bushel? 
el  ?  .^«s.  6s.  6id.  Ms.  Sl,093: 


3.  If  670  gallons  of  wine  cost 
iGl47  Is.  llrf.  what  is  that  per  gal- 
lon ?  Ms.  45.  4hd. 


10.  If  670  gallons  of  wine  cost 
&490,325  what  is  that  per  gallon  ? 
w3ns.  180,73, 
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SUPPLEMEJ\rT  TO  COMPOUJ^TI)  DlVlSIOJSr. 


>/WVW 


1. 


QUESTIONS. 

What  is  Compound  Division  ? 

When  the  price  of  any  quantity  not  exceeding  12,  of  yards,  pounds, 
&c.  is  given  in  pounds,  shillings,  pence  and  farthings,  how  is  the 
price  of  one  yard  found  ? 

When  the  quantity  is  such  a  number  as  cannot  be  produced  by  the 
multiplication  of  small  numbers,  what  is  the  method  of  procedure  ? 
Having  tlie  price  of  an  hundred  weight  given,  in  what  way  is  found 
the  price  of  1  lb. 

If  there  be  several  hundred  weight,  what  are  the  steps  of  operating  - 
6.  When  the  price  is  given  in  Federal  Money,   what  is  the  method  of 

operating  ? 

EXERCISES. 

POUNDS,     SIIILL.     PENCE,     FARTH.       j  DOLLARS,  CENTS,   MILLS. 

1.  If  10    sheep    cost  £4:  5s.   7d.  I      Let  the  Scholar  reduce  the  price 

j  of  sheep  and  of  the  cows  to  Federal 
j  Money,  and  perform  the  operations 
in  Dollars  Cents  and  Mills. 

Price  of  1  sheep  g  1,426, 


4. 


5. 


what  is  the  price  of  each  .^ 

Ans,  8s.  6^^. 


2.  If  84  cows  cost  iC253  13s.  what 
is  the  price  of  each  ? 

Ms.  r,S  Os.  4hl'  ^ 


Price  of  1  cow.  {610,06^ 
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3.  If  121  pieces  of  cloth  measure 
2896  yards,  Iqr.  Sua.  \viiat  does 
each  piece  measure  ? 

Jins,  2.Syds.  Sqr.  3na, 


5.  IfScwt.   of  ric«  cost /;2  lis. 
6^1.  what  is  lliat  per  lb. 

Au9.  9,hd. 


4.  If  66  tea-spoons  weigh  21b. 
lOoz.  1  ipwt.  what  is  the  weight  of 
each  ? 

Ms,  lOpwt.  l^-^^'*'^. 


^  6.  At/:2  115.  GH.  for  2cu'f. 
rice,  what  is  that  in  Federal  Monej 
and  what  is  ttiat  per  lb  ? 

Frice  of  lib.  2cts,  Snu 


0? 


7.  If  47   bags   of  Indigo    weigh  I 


„  8.  If  8  iiorses  eat  900  bushels  and 

tScwt.    Iqr.  26ib.  4oz.  what    does  '  1  peck  of  oats  in  1  year,  iiow  much 
iach  weiirh  .^  v.ill  each  horse  eat  per  day  ? 


Ms.  Iqr.  lib.  12oz. 


dns.  Ipk.  lot.  \vt,  2gills.: 
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Divide  /;297  2s.  ^d.  among  4  men,  6  boys,  and  give  each  man  3  times 
so  much  as  one  boy  ;  what  will  each  man  share,  and  each  boy  ? 

OPERATION, 

The  m£n  have  triple  £.     r.     d.        £.     s,     d.     q, 

shares,  tliereforemulti-     18)297  2     3       (16    10  \  1      ^2  =:1  boy's  share. 
ply  the  number  of  men  18  3 


(4)  by  3,  and  add  the 
numbers  of  boys,  (6)  for 
a  divisor. 

men.  boys, 
4&  6 


12 
6 

18  the  number  (ff 
equal  shares  in 
the  whole.  =Divisor. 


Jlns.  49    10     4      2=1  man^s  sharh 

PROOF. 

yc49     10     4     2 
4 


198     1     6    0  melius  share. 

16  10     1     2  and 
6 


99     0     9     0  boy's  share. 


£297     2     3     0  added. 


117 

108 

9 

20 

)182(10 
18 

2 
12 

)27(1 
18 

9 
4 

')36(2 
36 


10.  Divide  £59  12s.  5d.  among  4  men,  6  women,  and  9  boys ;  give  each 
man  double  to  a  woman,  each  w  oman  double  to  a  boy. 

£.     s.     d. 
^  C  1      I      5  a  boy's  share. 

7  *      Ms.X  2 

_       1 


2    10  a  wouian^s  shar^, 
5      8  ft  man^s  share. 


^'~T~  0^'^'"'" 


Sect.  II.  8.  SINGLE  RULE  OF  THREE.  U7 

^  8.  SINGLE  RULE  OF  THREE. 

wx/vw 

THE.  Single  Rule  of  Three,  sometimes  called  the  Rule  of  Propohtion, 
is  known  by  having  three  terms  given  to  find  the  fourth. 
It  is  oitwo  kinds,  Direct  and  Indirect^  or  Inverse. 

SLXGLE  RULE  OF  THREE  DIRECT. 

The  Single  Rule  of  Three  Direct  teaches,  by  having  three  numbers  gir- 
cn  to  find  a  fourth,  which  shall  bear  the  same  proportion  to  the  third  that 
the  second  does  to  the  first. 

It  is  evident,  that  the  value,  weig]\t  and  measure  of  any  commodity  is 
proportionate  to  its  quantity,  that  the  amount  of  work,  or  consumption  is 
proportionate  to  the  time ;  that  gain,  loss  and  interest,  when  the  time  is 
fixed,  is  proportionate  to  the  capital  sum  from  which  it  arises  ;  and  that 
the  effect  produced  by  any  cause  is  proportioned  to  t\\t  extent  of  that  cause. 

These  are  cases  in  direct  proportion,  and  all  others  may  be  known  to 
be  so,  when  the  number  sought  increases  or  diminishes  along  with  the  term 
from  which  it  is  derived.  Therefore, 

\imore  require  more,  or  less  require  less^  the  question  is  always  known 
to  belong  to  the  Rule  of  Three  Direct. 

More  requiring  more,  is  when  the  third  term  is  greater  than  the  firsts 
and  requires  the  fourth  term  to  be  greater  than  the  second. 

Less  requiring  less,  is  when  tlic  third  term  is  less  than  the  first  and  re- 
quires the  fourth  term  to  be  less  than  the  second. 

RULE. 

^'  1.  Siate  the  question  by  making  that  number  v/l^jcii  asks  the  question, 
'^  the  third  verm,  or  putting  it  in  the  third  place  ;  that  Avliich  is  of  the 
"  same  name  orouaiity  as  the  demand,  the  first  term,  and  thi-t  which  is  of 
"  tlie  same  name  or  quality  with  the  answer  required,  the  second  term." 

'•  2.  Multiply  the  second  and  third  terms  together,  divide  by  the  first, 
^^  and  thf  quotient  will  be  the  answer  to  the  question,  which  (as  also  the 
'•  remainder)  will  be  in  the  same  denomination  in  which  you  left  the  sec-' 
"  ond  term,  rmd  may  be  brought  into  any  other  denomination  required." 

The  cliief  difficulty  that  occurs  in  the  Rule  of  Three,  is  the  right  placing 
of  the  numbers,or  stating  of  the  question  ;  this  being  accomplished,  there  is 
notiiing  to  do,  but  to  multiply  and  divide,  and  the  work  is  done. 

To  this  end  the  nature  of  every  question  must  be  considered,  and  the 
circumstances  on  which  the  proportion  depends,  observed,  and  common 
sense  will  direct  this  if  the  terms  of  the  question  be  understood. 

The  method  of  proof  is  by  inverting  the  order  of  the  question. 

cVofe  1.  If  the  first  and  third  terms,  both  or  either,  be  of  diiferent  de- 
nominations, both  terms  must  be  reduced  to  the  lowest  denomination  men- 
tioned in  either,  before  stating  the  question. 

2.  If  the  second  term  consists  of  different  denominations,  it  must  be  re- 
duced to  the  lowest  denomination  ;  the  fourth  term  or  answer  will  then  be 
found  in  the  same  denomination,  and  milst  be  reduced  back  again  to  the 
highest  denomination  possible. 

3.  After  division  if  there  be  any  remainder,  and  the  quotient  be  not  iu 
the  lovi'cst  denomination,  it  must  be  reduced  to  the  next  less  denomination, 
dividing  as  before.  So  continue  to  do  till  it  is  brought  to  the  low^est  de- 
nomination, or  tin  nothing  remains. 

4.  In  every  question  there  is  a  supposition  and  a  demand  ;  the  suppo- 
sition is  implied  in  the  tv/o  first  terms  of  the  statement,  the  demand  in  the 
'hiid. 
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5.  \Micn  any  of  the  terms  are  given  in  Federal  Money  the  operation  is 
conducted  in  all  respects  as  in  feimple  numbers;,  observing  only  i6  place 
the  point  or  separatrix  between  dollars  and  cents,  to  point  oft' the  results 
according  io  what  has  been  tauglit  already  in  Dacimal  Fractions^  Federal 
Money ^,  and  further  illustrated  in  Compound  Division. 

6.  When  any  number  of  barrels,  bales,  or  other  packages,  or  pieces  are 
given,  if  they  be  of  equal  contents,  fin<l  the  contents  of  one  barrel  or  piece, 
|lc.  in  the  lowest  denomination  mentioned,  which  multiply  by  the  number, 
of  pieces,  &c.  the  product  Avill  be  the  contents  of  the  whole — ^If  the  pieces 
vkc.  be  of  unequal  contents,  find  the  content  of  each,  add  these  together, 
and  the  sum  of  them  will  be  the  whole  quantity. 

7.  The  term  which  asks  the  question,  or  that  which  implies  the  de- 
mand, is  generally  known  by  some  of  tliese  words  going  before  it ;  Hov/ 
nmch  ?  How  many  ?  How  long  ?  What  coat  t  What  will  .^  &c. 

EXMIFLES. 
1.  If  9^fo.  of  tobacco  cost  &s.  what  will  9.Dlhs  cost  ? 


OPERATION. 

IhSt     $.       lbs. 
As  9  :    6  :  :  25  to  the  answer. 


12 


-s.  d. 


9)150(16  Sansiver. 
9 


60    , 
54 

6 
12 

9)72(8 

72 


Here  25lbs.  which  asks  the  ques- 
tion, (what  will  9.5lbs.  Sfc.J  is 
made  the  third  term,  by  being  put 
in  the  third  place  ,•  9lbs.  being  of 
the  same  name,  the  first  term,  and 
6s.  of  the  sam.e  name  with  the  term 
souglit,  the  second  term. 

1  multiply  tlie  second,  and  third 
terms  together,  and  divide  by  tiie 
first.  The  remainder  (6)  I  reduce 
to  pence,  and  divide  as  before.  The 
quotients  make  the  answer  16s.  Sd. 


6 
152 


Here   tlie  (eini    wjiich    asks    the 


00 

Ey  inverting  the  order  of  the  question  it  will  stand  thu^, 
If  6s  buy  9lbs.  of  tobacco,  what  vvill  I6s8  buy  ? 
s.     d. 
16     8 

^2  question  (I6if8)  is  of  diftbrent    dc^ 

-  nominations  ;  it  must,  therefore,  Ijc 

^^  pence.  9.00  pence.  reduced  to  tlie  lowest  denomination 

mentioned  (pence)  as  must  also  tiic 

pence,    lbs.    pence.  other  term  of  tlie  same  name,  conse- 

s  72    ;    9   :  :  200  (jMcntlv,  to  be  the  first  term. 

200  ■ 


\ 


r-:)  1800(25/6.  cnm-er. 
144 


300 
S60 
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Jigain — By  inverting  the  order  of  the  question. 

3.  If  16s8(=200  2)e?zce)  hw^Stolhs.  of  tobacco,  how  much  wiU  6s(==:7'2 
mnce)  buy  ? 

OPERATION. 

d.       lbs.       d. 

As  200   :  25  ;  ;  79, 

n 


50 
175 


2i00)18j00(9.'&s.  ^K5. 
38 


These   three  questions    are  only 

the  first  varieil ;  they  shew   how  any 

question  in  this  iiile  niay  be   inverted* 

4.  If  loz,  of  silver  cost  659,  what  will  be  the  price  of  a   silver  cup  that 
W'eighs  9oz.  4pivt,  1 6  grs. 

Note. — As  each  of  the  terms  contain 
diiTerent  denominations,  they  must  all  be 
reduced  to  the  lowest  denomination  iiien- 
tioned. 


Mns.  747  iience,  o|^'.  which  must  bo 
reduced  to  the  highest  tknominatioUj 
thus, 

'pence. 
12)7'47  Rem.  Scl 

20)  (^jg  Rem.  2s. 
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5.  If  G  lioises  eati^l  bushels  of  oats  in  3  weeks,  how  many  bushels  will 
20  horses  eat  in  the  same  time  ?  Jns.  70  bushels. 

The  same  question  inverted. 
6.  If  20  horses  eat  70  bushels  of  oats 
in  3  weeks,  how  many  bushels  will  6 
"^f"'        «  /  Korses  eat  in  the  same  time  ? 

Jim.  21  bushels. 


The  statement  of  cvtvy  question  re* 
quires  thoiij^ht  and  consideration  ;— 
here  are  fom^  numbers  given  in  the 
question  ;  to  know  which  tliree  are  to 

be  employed  in  the  statement,  tliere  can  be  no  difhcuUy  l^  the  scholar  pro- 
ceed deliberately  and  as  his  rule  directs — first  consider  which  of  the  given 
numbers  it  is  that  asks  the  question;  that  determined  on,  put  it  in  the 
third  place,  then  seek  for  another  number  of  the  same  name,  or  kind,  put 
that  in  the  first  place,  the  second  place  must  now  be  occupied  by  that 
number  which  is  of  the  same  name  or  kind  with  the  number  sought ;  when 
these  steps  are  cautiously  followed,  the  Scholar  cannot  fail  to  make  his 
statement  right. 


7.  Ifan  ingot  of  silver  weigh  S6o2r.  8.  A  Goldsmith  sold  a  Tankard 
10/;?tt.  what  is  it  worth  at  5s,  per  for  >c  10  12s.  at  the  rate  of  5s.  4d,' 
ounce  ?  ^ns.  /;9  2s.  6(L  per  ounce,  I  demand  the  weight  ol 

it.  ^ns,  39oz,  I5pwt. 


9.  If  the  Moon  move  ISdeg.  lOmit-. 
35sec.  in  one  day ;  in  what  time  does 
it  perform  one  revolution  ? 

*Sns.  27 days,  7hrs.  43min^ 
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1 0.  If  a  family  of  10  persons  spend 
bushels  of  malt  in  a  month,  how 

many  bushels  will  serve  them  when 

tliere  are  50  in  the  family  ? 

/*!  ^j^   »'ins.  9  hnslieh. 


^:l3o 


V«&-'  }'')T 


11.    If  a  family  of  SO   persons 

spend  9  bushels  of  malt  in  a  month, 

how  many    bushels  Avill  serve    a 

family  of  10  persons  the  same  time  ^ 

^ns.  3  bushets. 


3o:  J: '.  to 


4  -^ 


12.  If  12  acres  3  roods,  produce  78  quarters  3  pecks,  how  much  will 
35  acres,  1  rood,  20  poles  produce  ?        Ms.  216  (/rs.  5  bush,  li  pecks. 

__  ^-  /  /  ^ 


HU3S 


6  /tii-u'e^' 


Q 
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13.  If  5  acres,  I  rood  produce  26  quarters,  2  bushels,  how  many  acres 
will  be  required  to  produce  47  quarters,  4  bushels  ?    Ans»  9  acres  2  roods, 


14.  ir365mcii  consume  75  bar- 
rels of  provisions  in  9  mouths,  how 
much  will  500  men  consume  in  the 
same  time  ?       Sns,  102  -f|  barrels. 


JCS 


9y    ^^Pti 


4^  «^ 


15.  If  500  men  consume  102|-J 
barrels  of  provisions  in  9  months, 
how  much  will  365  men  consume  in 
the  same  time  ? 

OPERATION. 

barrels^ 


tMultlplied  by 


102f^ 


Note.  In  the  Hdi-^'ela^xpleJ  U\ 
©rder  to  embrace  the  M.ction  (|-| 
of  a  barrel)  tlie  integers  102  bar- 
rels must  be  multiplied  by  the  de- 
nouiinator  of  tlie  fraction  (73)  and 
the  numerator,  (54)  added  to  the 
product. 

After  division,  the  quotient  must 
be  divided  by  the  denominator  of 
the  fraction,  and  this  last  quotient 
will  be  the  answer,  all  which  may 
be  seen  in  the  example. 

The  Scholar  must  remember  to 
do  the  same  in  all  similar  cases. 


506 
714 
Md      54 


73  the  denaminator 
of  the  fraction^ 


M  500 :  7500 


the  numerator. 

:  :  365 
7500 


182500 
2555 

5100)27375100 

76)547 5  {75  Ans. 
511 


I* 


365 
365 


■/ 


16.  TIow  much  will  4  pieces  of  linen  containing,   viz.  35^.   36,   oTi'^- 
and  38  yards  come  to  at  79  cents  per  yard  ?  dns,  ^116,13.     ' 
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17.  If  I  give  JS6   for  the  use  of        18.  How  many  tiles  of  8  inches 
2 100  for    12  months,    what  must  I     square  will  lay  a  floor  20  feet  loag^j 


:rive  for  357,82  the  same  time  ? 
Ms,  §21,469. 


and  1 6  feet  broad  ? 


^ns.  720. 


19.  If  ^Ib.  of  sugar  cost  25  cents,  20.  If  )C3  sterling  be  equal  to  £4 
what  will  100/6.  of  coffee  cost,  if  N.  England  currency,  how  much 
Slh.  of  sugar  are  worth  6/6.  of  cof-  N.  England  currency  will  be  equal 
fee  ?  dns,  g20.        to  /ClOOO  sterling  ? 

*5ns./Cl333  6s.  Sd, 


21.  If  I  buy  7lb»  of  sugar  for  75 
cents,  how  much  can  I  buy  for  6 
dollars  ?  dns,  56/6. 


N,  B.  Sums  in  Federal  Money 
are  of  the  same  denomination  when 
the  decimal  places  in  each  are  equal. 

To  reduce  swms  in  Federal  Mo- 
ney to  the  same  denomination,  an- 
nex so  many  cyphers  to  that  sum 
which  has  the  least  number  of  deci- 
mal places.or  places  of  cents,  mills, 
&c,  as  shall  make  up  the  deficien- 
cy. 
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22.  If  I  buy  76  yards  of  cloUi  25.  A  man  spends  gS,25  per 
forSll3,17,  what  did  it  cost  per  week,  what  is  that  per  annum  ?  > 
Eli  English.?  Ms,  Sl,86l.  .^hs.  §169,464.   ■' 


24.  If  3  horses  and  4  oxen  be  worth   9  cows,  how  many  cows  will  6 
horses  and  8  oxen  be  worth  ?  ,  JinSi  18. 


« 


25.  Bought  a  silver  cup,  weighing  9oz,  4j)wt.    iGgrs,  for  £3  2s.  iid, 
S^q,  what  was  that  per  ounce  ^  Ms.  6s.  9d. 
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26.  There  is  a  cistern  which  has 
4  cocics  ;  the  first  will  empty  in  10 
minutes  ;  the  second  in  20  minutes, 
the  third  in  40  minutes  ;  and  the 
fourth  in  80  minutes  ;  in  what  time 
will  all  four  running  together  empty 
it? 

Cist. 

Cist.        Mill.      fG 
1     ;  :     GO 


Min, 

rio 

J  20 
^  40 
L80 
In  1  hour  tlie  4  cocks 
would  empty    -     -     - 
Then, 

Cist.    Min,    Cist. 
As  11.25  :   GO   :   :  1   • 


27.  A  man  having  a  piece  of 
land  to  plant,  hired  two  men  and 
a  boy  to  plant  it.one  of  the  men  could 
plant  it  in  12  days,  the  other  in  15 
days,  and  the  boy  in  27  days  ;  in 
liow  long  time  would  they  plant  it 
if  they  all  worked  together  ? 

»^ns.  5.346  dmjs. 


:     13 


L  ,^5 


11,25  Cist. 


Min. 

,o3 


Ms. 


c 


/X  1^^^"^^^ 


/6' 
I  9 


3^ 


^^ffi/COC--^^ 


c-'t^ 


28.  A  merchant  bought  270  quin- 
tals of  cod  fish,  for  S780  ;  freight 
§537,70 ;  duties  and  other  charges 
g30,60  ;  what  must  lie  sell  it  at 
per  quintal  to  gain  SI 43  in  the 
whole  i 

.Ins.  S3,6ri. 

The  sum  of  all  the  expences  of 
the  fish  with  the  Merchant's  gain 
must  be  found  for  the  second  term. 


29.  If  a  staff  5ft.  Sin.  in  length 
cast  a  shadow  of  6  feet ;  how  high 
is  that  steeple  whose  shadow  meas- 
ures 153  feet  ?  Ms.  I44i  feet. 
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30.  Bought  12    pieces  of   cloth        31.  Bought  4  pieces  of  Holland, 

each  10  yards,  at  551,75  per  yard,  each  containing  24  Ells  English,  for 

"what  came  they  to  ?  g96 ;  how  much  was  tliat  per  yard  ? 

Ms,  g210.  Ms,  80  cents. 


S2.  Bought  9  Chests  of  tea,  each  weighing  3C  2qrs.  21^6.  at /C 4  95. 
per  cwt,  what  came  they  to  ?  Ms,  ^H7  13s.  8irf. 


Sect.  II.  8. 
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33.  A  Bankrupt  owes  in  all  972  dollars,  and  his  money  and  effects  are 
but  ^5607,50  5  what  will  a  creditor  receive  on  gl  1,333  ?     Ans,  S7,08S. 


a'es 


34.  Bought  126  gallons  of  rum  for  SI  10,  how  much  water  must  be  ad' 
dcd  to  it  to  reduce  the  first  cost  to  7^  cents  per  gallon  ?     Jins,  SO-^  era/. 


35.  A  owes  B  ;CS475,  but  B  com- 
pounds witli  him  for  13s.  \d.  on  the 
pound  ;  what  must  he  receive  for 
his  debt  ?       Jins.  ^2316  13s.  4i. 


36.  If  a  person  whose  rent  is 
§145  pays  g  12,63  of  parish  taxes, 
1^0 w  much  should  a  person  pay 
whose  rent  is  S378  ? 

Alls,  g32,925. 
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Inverse  Proj^ort ion, 

IN  some  questions  the  Dumber  sought  becomes  less,  when  the  circum- 
stances from  which  it  is  derived  become  greater.  Thus  when  the  price  of 
g;<»ods  increase  the  quantity  which  may  be  boug'nt  ioragiven  sum,  is  smaller. 
When  the  number  of  men  employed  at  work  is  increased,  the  time  in 
which  they  may  complete  it  becomes  shorter  ;  and  when  the  activity  ot 
any  cause  is  increased,  the  quantity  necessary  to  produce  any  given  ef- 
fect is  diminished. 

These  and  the  like  cases  belong  to  tlie 

SINGLE  RULE  OF  THREE  INVERSE. 

The  Single  Rule  of  Three  Inverse  teaches  by  having  three  numbers  giv- 
en to  iind  a  fourth,  having  the  same  proportion  to  the  second,  as  the  first 
has  to  the  third. 

If  more  require  less,  or  less  require  more,  the  qiiestlon  belongs  to  the 
Single  Rule  of  Three  Inverse. 

Jlore  requiring  less,  is  when  the  third  term  is  greater  than  the  first,  anc 
requires  the  fourth  term  to  be  less  than  the  second. 

Less  requiring  more,  is  when  the  third  term  is  less  than  the  first,  anc 
requires  the  fourth  term  to  be  greater  than  the  second. 

RULE. 

"  State  and  reduce  the  terms  as  in  the  rule  oT  three  direct ;  then  multi 
ply  the  first  and  second  terms  together,  divide  the  product  by  the  third,  am 
the  quotient  will  be  the  answer  in  the  same  denomination  with  the  seconc 
term." 

EXAMFLES. 

L  If  48  men  build  a  Vv^all  in  4  days,  how  many  men  can  do  the  same  i 
192  days  .f^ 

OPERATION. 

Men.    JJays.    Men,  Here  the  tliiid  term  is  greater  than  th 

As  48  :  24  :  :  192  first,  and  conunon  sense  teaches  the  fourt 

48  .  term,  or  answer  must  be  less  than  the  sec 

— — .              .  ond  ;  for  if  48  men  can  do  tlie  work  in  2 

192  ^'^y^7  certainly  192  men  will  do  it  in  les 

96  time.     In  this  way  it  may  be  determine 

• —  if  a  question  belong  to  the  Rule  of  Thre 

192)\152{6  answer*  Inverse. 
1152 

2,  If  aboard  be  9  inches  broad,  3.  How  many  yards  of  sarccne 
how  much  in  length  will  make  a  3qrs.  wide,  will  line  9  yards  of  clol 
square  foot  ?     Ms.  18  inches.  of  8/7rs.  wide  r  An^.  24  yuvd:i. 


'I 


I 
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4.  lient  a  fi  lend   292  dollars  for         5.  A  garrison  had  provision  for  8 

6  months;    some  time    afterwards     months,  at  the  rate  of  15  ounces  to 

he  lent  me   806  doHars  :  how   long     each  person    per   day  ;  how   much 

may  I  keep  it  to  balance  the  favor  ?      must  be   allowed  per  day  in  order 

J?is.  2  mout.'is,  5  daifs,         that   the    provision    may    last    9^ 

months  ?  Jins.  1244  ounces. 


6  ■■  ■  ^^^ 


r 


'  /  'yd 

C.  A  siMTison  of  12fl0  has  jmo- 
visions  for  9  months  at  the  rate  of 
J  4  ounces  per  day,  how  long  will 
the  provisions  last  at  the  same  al- 
lowance if  the  garrison  be  reinforc- 
ed bv400  men  ?     Jina.  Cimoiiths. 


must  the  daily 
allowance  be  in  order  that  the  pro> 
visions  may  last  9  months  after  the 
garrison  is  reinforced  } 

Ans,  IO5  oxuKei. 

Uj     .   . 

08 
i  ; 

3  18^-^-36-  /0/s.Mu^^£' 


8.  How  much  land  at  g2,50  per         9.  What  sum  should  be  put  to  in- 

icre  should  be  ^iven  in  exchange  for  terest  to  gain  as  much  in  1  month  as 

360  acres  at  jS3,75  per  acre  .^  ;g  127  would  gain  in  12  months  ^ 
Ans.  5^0  acres,  *^ns.  ^1524. 

i/j:  0  L 


\x 
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--'  — "Tiji^  perform  a  journey         11.  If  a  piece  of  land  40  rods  in 
in  15  dayS^ien  the  day  is  12hours     length,  and  4    in  breaclth  make  an 

acre,  how  wide  must  it  be  when  it 
is  but  25-rods  long  ? 


Ion"-,  in  how   many    will  he  do  it 
■the  day  is  bu 

Sns, 


when -the  day  is  but  10  hours  i||t^ 

IStifip^ 


10 


dns.  6|ro£?«. 


/f*vi 


*12.  Tfierel^'as  a  certain  building  13.  How  much  in  length,  that  is 

raiserl  in  8  months  by  120  workmen,  3  inches  broad  will  make  a  square, 

but  the  same  being  demolished,  it  is  foot  .^                     <^7is.  48  inches. 
required  to  be  built  in  two  months  5 

I  demand  how  many  men  must  be  J  •  /  ) 

employed  about  it?   Ms.  4S0mer.  '^     ,  i 


// 


t 


'i^^ 


14.  There  is  a   cister     having  i 
pipe  which  will  empty  it  in  10  hours  , 
how  many  pipes  of  the  same  capac- 
ity will  empty  it  in  24  minutes  .- 
Ans.  25  fij^es* 


15.  If 'a  field   will  i^ed  6  cows 
91  days,  how   long  will  it  feed  21 

cows  P  Ans.  26  da.ys^ 


Ji.' 


%i 


<o\ 


'^ 


V* 


\^:- 


'-.,y 


^ 


c. 


16.  Ifthe  quartern  loaf  weigh  4^ 
pounds  when  wheal  is  g2  per  bush- 
el, what  must  it  weigh  when  wheat 
is  SI, 50  the  bushel  t 


17.  How  many  yards  of  baize,  3 
quarters  wide,  will  line  a  cloak 
which  has  in  it  12  yards  of  camblet. 
half  yard  wide  ?  M|| 


/%■■  % 


3    %) 


0 
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GENERAL  RULE 

For  stating  all  questions  whether  direct  or  inverse: 

1.  Place  that  number  for  the  third  term,  which  signifies  the  sam^c  kinu 
of  thing,  with  what  is  sought,  and  consider  whether  the  number  souglit  wiil 
be  greater  or  less.  If  greater,  place  the  least  of  tlie  other  terms  for  the 
first ;  but  if  less,  place'  the  greater  for  the  first,  and  the  remaining  one  for 

the  second  term.  •  ,..,.,  t     ^  i     ^i 

Multiply  the  second  and  tliird  terms  together,  divide  the  product  by  tac 
first,  and  the  quotient  will  be  the  answer. 

1.  If  SO  horses  plough  I^^l^^^^ou' 

OPERATI0NS.>^       ^i^Hp|l|t 


30 


H. 

40  : 
12 


Ac. 
12 


:11  40  plough  in  the  same  time  P 


50)480(16  ^ws. 


^w..^.^  .....^.^-^  thing  sought  is  a  number  oi 
Sf-fts,  ^^)lace  ifnhe  |rv€«r- number  of  acres,  lor 
the  thii-Wlirm;  and  because  40  liojaa^  will  plough 
more  than  12,  we  '  tie  leflBnumber,  30, 
the  first  term,  and  t^pgreater  r^BRber,  40,  the 
second  term. 
2.  If  40  horses  be  maintained  for  a  certain  sum  on  hay  at  5  cents  per 

Stone,  how  many  will  be  maintained,  on  the  same  sum,  when  the  price  ol 

hay  rises  to  8  cents  per  stone  ^ 


C. 
8 


C.     H. 

5  :  :  40 
40 


IS  sougnr. 


8)200(25  Ms. 
16 

40 

40 


Here,  because  a  number  of  horse- 
we  make  the  given  number  of  iiorses,  40,  the 
third  term,  and  because  fewer  will  be  maintained 
for  the  same  money,  when  the  price  of  hay  is 
dearer,  we  make  the  greater  price  8  cents,  the 
first  term,  and  the  lesser  price,  5  cents,  the  sec^ 
ond. 


I'he  first  of  these  examples  is  Direct,  the  second  Liverss. 

Every  question  consists  of  a  supposition  and  a  demand. 

In  the  first  the  supposition  is,  that  30  horses  plough  12  acres,  and  the 
demand  how  manij  40  will  plough?  and  the  first  term  of  the  proposition, 
30,  is  found  iii  the  supposition  in  this  and  every  other  direct  question. 

In  the  second,  the  supposition  is  that  40  horses  are  mainialned  on  hay 
at  5  centsper  stom,  and  the  demand,  how  manij  will  be  maintained  on  ha;/ 
at  8  cents  /  and  the  first  term  of  the  proportion,  8,  is  found  in  the  demand, 
in  this  and  every  other  inverse  question. 


4.    If  in  12  months,   100    dollars 
Drain  6  dollars  interest,  what  will  gain 


3.  If  a  quarter  of  wheat  afford  60 
tenpenny  loaves,  how  many  eight    ^ 
penny  loaves  may  be  obtained  from     the  same  sum  in  5  months  .^ 
To  \n^.  75  loav<^s.  Ans.  2^0 dollars. 


>(/ 


/? 


^ 


\ 


> 


r>L 
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SUPPLEMEJ\^T  Ta  THE  SLYGLE  RULE  OF 

THREE. 

QUESTIONS. 

1.  What  is  the  Single  Rule  of  Three  ;  or  the  Rule  of  Proportion  ? 

2.  How  many  kinds  of  Proportion  are  there  ? 

3.  What  is  it  that  the  Single  Rule  of  Three  Direct  teaches  ? 

4.  How  can  it  be  known  that  a  question  belongs  to  tlie  Single  Ruie  of 
Three  Direct?  p 

5.  ^^'hat  is  understood  bj  more  requiring  more  and  less  requiring 
less  ? 

6.  How  are  questions  in  the  Rule  of  Three  stated  ? 

7.  Having  stated  the  question,  hov/  is^the  answer  found  in  direct  pro- 
portion ? 

8.  What  do  you  observe  of  the  first  and  third  terms  concerning  the 
dififerept  denominations,  sometimes  continued  in  them  ? 

9.  When  the  second  term  contains  different  denominations,  what  is  to 
done  ? 

10.  How  is  it  known  what  denomination  the  quotient  is  of  } 

11.  If  the  quotient  or  answer  be  found  in  an  inferior  denomination,  what 
is  to  be  done  ? 

12.  When  the  terms  are  given  in  Federal  Money,  how  is  the  operation 

conducted  ^ 

13.  How  are  the  sums  in  Federal  Money  reduced  to  the  same  denomin- 
ation ? 

14.  When  any  number  of  barrels,  bales,  pieces,  &c.  are  given,  what  is 
the  method  of  procedure  .^ 

15.  What  is  it  that  the  Single  Rule  of  Three  Inverse  teaelies  ? 

16.  Hov.'  are  the  questions  stated  in  Inverse  Proportion  ? 

ir.  What  is  understood  by  more  requiring  less  and  less  requiring  more  i 

]  8.  How  is  the  answer  found  in  the  Rule  of  Three  Inverse  } 

19.  W1iat  is  the  general  Rule  for  staling  all  questions,  whetlier  Direct  or 

Inverse  } 

EXERCISES. 

1.  If  my  horse  and  saddle  are  worth  18  guineas,  and  my  horse  be  Avorth 
six  times  so  much  as  tlic  saddle,  pray  Mh;it  is  the  value  of  my  liorse  ? 

Ans.  72  dollars. 
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2.  How  many  yards  of  mattin,  5.  Suppose  800  soldiers  were 
that  is  half  a  yard  wide  will  cover  a  placed  in  a  garrison,  and  their  pro- 
room  that  is  18  feet  wide  and  30  visions  were  computed  sufficient  for 
feet  long  ?  Ans.  \10  ynrd^.        -twe3  months;    how    many  soldiers 

must  depart  that  the  provision  may 
'•^crve  them  5  montlis  .'^     Ans.  480. 


4.  I  borrowed  185  quarters  of  corn  when  the  price  was   l9s.  Iiow  much 
must  I  pay  to  indemnify  ih(^  lender  when  the  price  is  17s  4d.  ^ 

jCj:  iS^   ''fJ'^  Ans.  202ft. 

/  ^  //  5.  Bought  45  barrels  of  beef  at  S3,50 

per  barrel,  among  which  are  16  barrels, 
whereof  4  are  worth  no  more  than  3  of 
the  others  ;  how  much  must  I  pay  ? 

Ans.  S  145,50. 
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6    A  and  B  depart  for  the  same  place  and  travel  the  same  road  ;  but  A 

goes  5  days  before  B  at  the  rate  ot   20  miles  per  day;  B  follows  at  tlie 

rate  of  25  miles  per  day  ;  in  what  time  and  distance  will  he  overtake  A  . 

Ans.  B  ivill  ov^'rUk^  A  in  20  days,  and  travel  500  miles. 


Here  two  statements 
will  be  necessary,  one 
to  ascertain  the    time, 
and  the  other  to  ascer- 
tain the  distance. 


/ 


Metlwi  of  assessing  town  or  parish  taxes. 
1     Au  inventory  of  tl.e  value  of  all  tUc  estates,  both  real  ami  person^ 
an  I'tl^  number  of'^^.oUs  for  wluch  ead.  person  .s  ■'^t"'';  f '  »^"j^^^  b    UU 
in  separate  columns.  Then  to  know  what  n.nst  be  paid  o,.  the  d«l^''J'  ^ 
the  total  value  of  tl.e  inventory  the  first  terr.i ;  the  tax  to   be   a^se^seU  tlU 
secoml;  and  1  Jollar  the  third,  and  the  -luot.ent  wdl  shew  the  value  o. 

the  dollar.  .  ,     , .    vir     „^., 

NOT..    This  methcUs  taken  from  Mr.  1.,kV.  ArUhmeUc,  wtU  Ums  d.ffcr<-n,e 
Hut  here  the  moiu:.'  is  reduced  !■>  Federal  (.■■.rreuey  > 
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2.  Make  a  table,  by  multiplying  the  value  on  the  dollar  by  1, 2, 3,4, 5,  &c. 

3.  From  the  Inventory  take  the  real  and  per^pnal  estates  of  each  man, 
and  find  them  separately,  in  the  table,  which  will  shew  you  each  man's  pro- 
portional share  of  the  tax  for  real  and  personal  estates. 

If  any  part  of  the  tax  be  averaged  on  the  polls,  before  stating  to  find  the 
value  on  the  dollar,  deduct  the  sum  of  the  average  tax  from  the  whole  sum 
to  be  assessed ;  for  whicli  average  make  a  seperate  column  as  well  as  for 
the  real  and  personal  estates. 

EXAMPLES. 

Suppose  the  General  Court  should  grant  a  tax  of  15OC00  dollars,  of  whioii 
a  certain  town  is  to  pay  g3250,72  and  of  which  the  polls  being  G24  are 
to  pay  75  cents  each ;  the  town's  inventory  is  69568  dollars  ;  what  will 
it  be  on  the  dollar ;  and  what  is  A's  tax  (as  by  the  inventory)  whose 
estate  is  as  follows,  viz,  real  856  dollars;  personal,  103  dollars;  and  he  has 
4  polls.?         Pol.     Cts.     Pol.     Dolls. 

1.  As,     1    :  J5  :  :  624  :  468  the  average  part  of  the  tax  to  be  de- 
ducted from  gS250,72  and  there  will  remain  ^2782.72. 

Dols.     Dols.  Cts.  Dols.  Cts. 

2.  As  69568  :  2782,72  :  :  1    ;  4  on  the  dolbT. 

TABLE, 


Dols. 

Dols.  cts. 

Dols. 

Dols. 

cts. 

Dols. 

Dot 

1    is 

4 

20  is 

80 

200  is 

8 

o  

8 

SO  — 

1 

20 

300  — 

12 

3  — 

12 

40  — . 

1 

60 

400  — . 

16 

4  — 

16 

50  -— 

2 

00 

500  -^ 

£0 

5  — 

20 

60  — . 

2 

40 

600  — 

24 

8  — 

24 

70  ^ 

2 

80 

700  — 

2S 

7   ~— • 

28 

80  — 

3 

20 

800  — 

39. 

8 

32 

90  — 

3 

60 

900  -— 

56 

9  -^ 

86 

100  — 

4 

00 

lOO'J  — 

40 

10  — 

40 

Now  to  find  what  A's  rate  v/ill  be. 

His  real  estate  being  856  dollars,  I  find  by  the  Ta . 
ble  that  800  dollars  is  S52  cts. 
that  50     —       —  2 

that     6     —       —  0  24 


Therefore  the  tax  for  his  real  estate  is  34 
In  the  like  manner  I  find  the  tax  >    ^ 

for  his  personal  estate  to  be  5 

His  4  polls,  at  73  cents  each,  are     3 


24 
12 


S41  36 


Real, 
Dols.  Cts. 


^4   I 


Personal. 
Dols    Cts. 

4        12 


Polls. 

Dols.  Cts. 


i'otai. 
Dots.  Cts.\ 


0       j       'it    36  j 
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§  9.  DOUBLE  RULE  OF  THREE. 


ix/x/vwx 


THE  Double  Rule  of  Three,  sometimes  called  Compound  Prqportiox* 
ticaciies  by  having  five  numbers  given  to  find  a  sixth,  which,  if  the  propor- 
tion be  direct,  must  bear  the  same  proportion  to  the  fourth  and  fiftii  as  the 
third  does  to  the  first  and  second.  But  if  the  proportion  be  inverse,  the 
sixth  number  must  bear  the  s.ime  proportion  to  the  fourth  and  fifth,  as  the 
first  does  to  the  second  and  third. 

RULE. 

1.  State  the  question, by  placliig  the  three  conditional  terms  in  such  order 
that  that  number  which  is  the  cause  of  gain,  loss,  or  action,  may  possess 
the  first  place;  that  whioli  denotes  space  of  time,  or  distance  of  place,  tlie 
second;  and  that  which  is  the  gain,  loss,  or  action,  the  third." 

2.  "Place  the  otiier  two  termsj  which  move  the  question,  under  those  of 
tlie  same  name.'' 

S.  "  Then,  if  the  blank  place,  or  term  soug]»t,fall  undor  tlie  third  place, 
the  proportion  is  direct,  therefore,  multiply  the  three  last  terms  together^ 
for  a  dividend,  and  the  other  tv^'o  lor  a  divisor ;  then  the  quotient  will  be 
the  answer." 

4.  '^  But  if  the  blanlc  fall  under  thr,  first  or  second  place,  the  proportion  is 
inverse,  wherefore  multiply  the  first,  second  and  last  terms  together,  for  a 
divideiwl,  and  the  other  two^  for  a.  divisor;  the  quotient  will  be  the  answer." 

EXJiMFLES, 
If  100  dollars  gain  G  dollars  in  12  months,  what  will  400  dollars  gain  in 
8  months  ? 

Statement  of  the  question. 
J).      M,.      I). 

100  :  12  ::6  Terms  in  the  suppof<ition,  or  conditional  terms. 
400  :     8  2Wms  which  move  the  question. 

Of  the  three  conditional  terms,  it  is  evident  that  100  dollars  put  at  inter- 
est, is  that  one  whicli  is  the  cause  of  gain;  consequently  100  dollars  must 
be  the  first  term;  and  because  12  months  is  the  space  of  time  in  which  the 
^lain  is  made,  this  must  be  the  second  term ;  and  6  dollars  which  is  the  gain, 
the  third  term.  The  other  two  terms  must  then  be  arranged  under  those 
of  the  same  name. 

Now  as  the  blank  falls  under  the  third  place,  therefore,  the  question  is  in 
direct  proportion,  and  the  answer  is  found  by  multiplying  the  three  lagt 
terms  together  for  a  dividend,  and  the  two  first  for  a  divisor. 


Then,  12100)  192100( 


100 
12 


OPERATION. 

100  : 

12:;6 

400 

8 

8 

3200 

6 

Dots.  16  Answer. 


1 200  Dicis.  1 9200  Dividend. 
2.  If  100  dollars  gain  6  dollars  in  12  months^  in  what  time  will  400  dol- 
lars gain  1 G  .^ 
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Here  the  blank  falling  under  the  second  term,  the 
proportion  "is  indirect. 

Therefore  multiply  the  first,  second  and  last 
tenns  together  for  a  dividend,  a^tid  the  otlier  two  for 
a  divisor. 


19.200     dividend.  M. 

Then  24100)192100(  8  Answer. 
192 


opiRiirjoN. 

Ih    M 

1). 

100  :  lii 

I  :  6 

400 

16 

G 

12 

QAmdiv. 

192 

100 

3.  A  Farmer  sells  204  dolls  worth        4.  If  7  men  can  reap  84  acres   of 
of  grain  in  5  years,  when  it  is  sold     wheat  in  12    days,  how   many  men. 
at  60  cents  per  bushel,  what  is  it     pan  reap  100  aci-cs  in  5  days  .'^ 
per  bushel  whe-n  he  sells  1000  dolls, 
worth  in  18  yeais,    if  he  sell  the 
Siime  quantity  yearly  } 

cts.    r-   n. 

60  ;    5  ::  204       ct"?.  m. 
aa:  :  1000;  ,816  Ans, 


M. 

D,     ^. 

7  : 

12  : :  84      M, 

5  :  ;  100  :  20  Acs. 

5.  If  a  family  of  9  persons  spend  S450  dollai-s  in  5  months,  how  much 
would  be  sufficient  to  maintain  tnem  b  montlis,  if  j  persons  more  were  ad- 
ded to  the  fiimiiy  ^-  Jins,  Si  120, 
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SUFPLEMEJ>rT  TO  THE  DOUBLE  RULE  OF 

THREE. 


vww^ 


QUESTIONS. 

1.  What  is  the  Double  Rule  of  Three ;  or  Compound  Proportion  ? 

2.  How  are  questions  to  be  stated  in  the  Double  Rule  of  Three  ? 

3.  How  is  it  known  after  the  statement  ot  the  question,  whether  the 
Proportion  be  Direct  or  Inverse  ? 

4.  When  the  Proportion  is  Direct,  how  is  the  answer  to  be  found  ? 

5.  When  the  Proportion  is  Inverse,  how  is  the  answer  to  be  found 

EXERCISES. 

1.  If  6  men  build  a  wall  20  feet  long,  6  feet  high  and  4  feet  wide  in  16 
days,  in  what  time  v/ill  24  men  build  one  200  feet  long,  8  feet  high  and  6 
thick  ? 

The  solid  contents 
in  each  piece  of  wall 
according  to  the  giv- 
en dimensions,  must 
be  found  before  stat- 
ing the  question. 

2.  If  60lb.  at  Boston  make  56lb,  a1 
Amsterdam  5  how  many  lbs.  at  Boston 
will  make  S50lb.    at  Amsterdam  ? 

Ms.  375. 


h?- 


p 

Ms.  80  days. 

'6  ^' 

I 


li 


f 
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If  the  freight  of  12Cwt.  Qqrs.  6lb.  9.75  miles  cost  5^27,78  ;   how  fai- 
nay  60Civt.  ^rs.  be  shipped  for  &234.78  ?  Ans.  480  miles. 

3f/J  /^£ 


i><i 

^^ 

/9  *■  ^ 

A'd  f 

JTz  0  '^ 

ix  ^/ 

^  6  .9 

%  XT 


/f/f/^af<-^TM  ^  ^'~ 


■    ,     ^   ^    rjM'lC^*- 


4.  An  usurer  put  out  75  dollars,  5.   If  7  men  can  make  84  rods  of 

it  interest,  and  at  the  end  of  eight  wall  in  6  days  ;  in  what  time  will  10 

nonths  received  for  principal  and  men  r«ake  150  rods  .^ 

nterest,    79  dollars  ;  I  demand  at  Axis,  7\  days. 
ivhat  rate  per  cent  he  received  in- 

;erest  ?                 Ms,  8  per  cent.  f^  '  J^rif .  'Zl '   'J^^'-^- 


.J,f4^^^ 


( 
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6.  If  the  freight  of  9/<Arf«.  of  sugar,  each  weighing  12Cict,  20  loagues, 
cost  jClG ;  what  must  be  paid  for  tho  freight  of  ^0  tierces  ditto,  each  wei^h* 
in^2iCwt.  100  leagues,  Ans. /:m  Us.  1G|. 

/i 
/  0  'T 


\t 


ijLtr.lL  10. 


PRACTICE. 


I4l 


§  10.  PRACTICE. 

"Practice  is  a  contraction  of  the  Rule  of  Tiiree  Direct,  when  the 
first  term  happens  to  bean  unit  or  one  ;  it  has  its  name  from  its  daily  use 
among  Mcrcnants  and  Tradesmen,  being  an  easy  and  concise  method  of 
forking  most  questions  which  occur  in  trade  and  business." 

Proof.  By  the  Single  Rule  of  Three,  Compound  Multiplication,  or  by 
varying  the  parts. 

Before  any  advances  are  made  in  this  rule^  the  learner  must  commit  to 
memory  the  following 

TABLES. 


ALIQUOT,  OR  EV]&N  PARTS  OF  MONEY. 


Parts  of  a  shill.  of  a  £, 
and     £'. 


d, 

6  is 

4  ■— 

o  — 

i>  ■ 

1  ^  — 

1  — 


i   —  -.>-.    — 


S. 

1 

"3 

i 
1 

\ 

8 
1  , 

1  2 
_1 

15 
_1_ 

2  4 
1 

IT 


1 

3(5" 

1_ 

"60 

1 
■§"(J- 
1_ 
120 

1 
161F 

_1_ 

2  'I  0 

1 

T20 

_1_ 

4."g"0 
■3"6^ 


5d,  IS  the  sum  of  4rfcyirf 

7d.         6d^-\d 

%d.     is  twice       4d 
9d.  is  the  sum  of  QdScod 

l{)d.        6^|Mc/ 

\ld,        ^dod^'^d 


Pts.  of  a  pound. 


s, 
10 
6 
5 
4 

o 

1 
I 
1 
1 

0 
0 
0 
0 


is 


d. 

0  — 

8  — 

0  — 

0  — 

4  -— 

6  — 

8  ■— 

4  — - 
3  — 
0  — 

10  — 

8  — 

5  — 
2^  — 


-h 

i 

3 

1 
3: 

1 

5" 
f 

i. 

8 

-i. 

12 

1 

TT 
1 

TS" 
_i 
2  0 
_l 
2T 
_l_ 
•10 

■Z\ 
\ 


Practice  admits  of  a  greatva- 
riety  of  cases,  the  multiplicity 
of  v/hich  serves  little  else  than 
that  of  confounding  the  mind  of 
the  scliolar  ;  a  difterent  method 
will  be  pursued  here,  and  the 
whole  comprised,  in  a  few  ca- 
ses, such  as  shall  be  useful  and 
easy  for  the  scholar  to  bear  in 
his  memory. 

The  smViU  number  of  exam- 
ples under  each  case  will  be 
made  up  in  the  Supplement ; 
this  will  lead  the  scholar  to  a 
more  particular  consideration  of 
tliem. 


OPERA-flONS. 
POUNDS,    SHILL.    PENCE,     FARTH.  DOLLARS,    CENTS,    MILLS. 


When  the  price  of  the  given  quan- 
tity is  £\.  Is-  1^.  per  pound,  yard, 
&c.  then  will  the  quantity  itself  be 
the  answer  at  tlie  supposed  price. — 
Therefore, 

CASE  1. 

When  the  price  of  1  yard,  pounds 
Sfc.  consists  of  farthings  only;  H 
it  be  one  farthing,  take  a  fourth  part 
of  the  quantity  ;  if  a  half  penny,  take 
a  half;  if  three  farthings,  take  a  half 
and  a  fourth  of  the  quantity  and  add 
them.  This  gives  the  value  in 
pence,  which  must  be  reduced  to 
pounds. 


RULE. 
Multiply  the  quantity  by  the  price 
of  one  pound,  yard,  &c.  the  product 
\vill  be  tl\c  ansv/er. 
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POXJNDSj    SniLL.    PENCE,    FARTH. 

EXAMPLES. 

1.  What  will  S62  yards  cost  at 
^i/.  per  yard? 

OPERATION. 

2)362 
12)181  pence. 


15s.     Id-  Jins. 

Here  the  quantity  stands  f»r  the 
j)rice  at  one  penny  per  yard,  but  as 
two  farthings  are  but  half  one  penny, 
therefore  dividing  the  quantity  by  2, 
gives  the  price  at  half  a  penny  per 
yard,  which  must  be  reduced  to  shil- 
lings. 

2.  What  will  354^  yards  cost,  at 
id.  per  yard  ? 

OPERATION. 

d,         q. 

4)354      2 

12)88      2 
7s  Ad.     2  Ans. 
5.  What  will  263  yards   cost  at 
Sq.  per  yard  ?  Ans.  16s  5kd. 


4.  AVhatwill  816  yards  cost  at 
1«7.  per  yard  ?  Ans.  17s. 


DOLLARS,    CENTS,    MILLS. 

1.  What  will  362  yards  cost  at 
7  mills  per  yard  ? 

OPERATION.  * 

3  6  2  qicantity. 
0  0  7  price. 

S2,  5  3  4  Ans. 

JS*ote.  The  answers  in  the  dif- 
ferent kinds  of  money  will  not  al- 
ways compare,  because  in  the  reduc- 
tion oftheprice,  a  small  fraction  is 
often  lost  or  gained. 


2.  What  will  354i  yards  cost,  at 
mills  per  yard  ^ 

OPERATION. 

3  5  4  ,5  quantity. 
,0  0 


5  price. 


SI  ,0  6  3  5 

3.  What  will   263  yards  cost  at 
1  cent  per  yard  }        Ans.  §2,63. 


4.  W1iat  will  816  yards  cost  at  5 
mills  per  yard  P         Ans.  &2,448. 
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PRACTICE. 
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POUNDS,    SKILL.    PENCE,    EARTH. 

5.  What  will  97  yards  co«t  at  3^. 
>er  yard  ?  Ans.  Ga.  O^d. 


6.  What  will  126  yards  cost  at 
hd.  per  yard  ?  Ans.  5s,  Sd. 


DOLLAR^,    CENTS.    MILLS. 

5.  What  will  97   yards  cost  at  1 
cent  per  yard  ?  Ans.  597cts. 


CASE  2. 
When  the  price  of  lib.  lyd.  ^^c. 
consists  of  pence,  or  of  pence  and 
farthings  ;  if  it  be  an  even  part  of  a 
shilling,  find  the  value  of  the  given 
quantity  at  Is.  per  yard,  (the  quan- 
tity itself  expresses  the  price  at  Is. 
per  yard  ;  if  there  are  quarters,  &c. 
write  for  i  3d.  for  h  Gf/.  for  |  9c/,) 
and  divide  by  that  even  part  which 
the  price  is  of  1  shilling.  If  the 
price  be  not  an  aliquot  or  even  part 
of  one  shilling,  it  must  be  divided 
into  two  or  more  aliquot  parts;  cai| 
culate  for  these  separately,  and  acjd 
the  values;  the  answer  will  be  ob- 
tained in  shillings,  winch  must  be 
reduced  to  pounds. 


6.  What  will  1«:6  yards  cost  at  7 
mills  per  yard?         Ans.  S0,83!3. 
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POUNDS,    SHILI..    PEJVCE,    FARTH. 

EXAMPLES. 

1.  What  will  476  yards  cost  at  7id. 
per  yard  ? 

OPERATION. 

s. 


6d. 


476  Price  at  Is.  per  yard. 
2S8  Price  at  6d.  p«r  yard. 
59  6d.  price  lid. yer yard. 


2|0)!297  6d.27riceat7idper  yd^ 
£14:  17 s.  6d.   Ans. 


'  PROOF, 

1.  By  tlieRule  of  Three. 


P.         £.         s. 

d. 

1. 

■U476  :  14   17 

6  t 

:  1 

20 

297 

12 

476y,57Q{7d. 
33S2 

2S8 

4 

)952{2qr. 
952 

DOLLARS.    CEN-IS.    MIJLLS. 

4.  What  will  476  yanls  c^ome  tc 
at  10  cents  4  mills  per  yard  i 

OPERATION. 

476 
,104 


S.  By  Compound  Multiplica- 
tion. 

£,     s.     d. 

71  price  of  1  yard. 
10 


6     3  price  of  10  yards. 
10 


3     2     6  price  of  100  yards. 
4 


12  10  0  price  of  400  yards. 

2     3  9  pince  of  70  yards. 

3  9  price  of  6  yards, 

fA4  17  6  price  of  476  yards. 


1904 
4760 

S49,504  Ans. 

PROOF. 

cts.  in.  I),  cts.  m.  yds, 
,10  4)4  9  50   4  (476 
4  16 


7  9  0 

7  2  8 


6  2  4 

6  2  4 
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POUNDS,    SKILL.    PENCE,   ^ARTH. 

What  will  176  yards  cos^t  at  9^ 
per  yard  ? 

OPERATION, 

s. 


6d. 

5d. 
^d. 


i 


176  value  at  Is.  per  yard. 


88  value  at  6d.  per  yard. 
I  of  44  value  at  3d.  per  yard; 
7  4d.  value  at  M  per  vd* 
210)  1 3!9  4d— at  9M.  per  yd. 
/?6  ip5.  4d.  Ans. 

PROOF. 


S.  What  will  5681^  yards  cost  at 
d,  per  yard  ?      Ms,  ^  16  1  is.  5^d. 


DOLLARS     CENTS,  MILLS. 


8.  What  will  176  yards  cost  at 
13  cents,  2  mills,  per  yard  ? 

dns.  g5iS,232. 


9.  What  will  568}  yards  cost  at 
9  cen^s  7  mills  per  yard  ? 

^us.  855,12. 


T 
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POUNDS,    SHJLL.    PENCE,    FAHTH. 

4.  What  will  68^^  yards  come  to 
at  2^rf.  per  yard  ? 

Jins.  £7  2s.  lOic/. 


DOLLARS,  CENTS,    MILLS. 

10.  What  will  6851  yards  cwne 
to  at  3  cents  5  mills  per  yard  ? 
Ms,  «24,001.. 


5.  What  will  649i  yards  cost,  at 
iOd.  per  yard  ?       Jins.  £27  Is.  Old. 


6.  Wliat  will  6831  yards  cost  at 
Sid,  per  yard  ?   Jns,  ^23  lOs.  OM. 


11.  What  will  649i  yards  |[cost 
at  13  cents  9  mills  per  yard? 

Jins,  »90,245, 


12.  What  will  6831  yards  costai 


Sect.  IL  10. 


PRACTICE. 
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^POUNDS,    SHILL.     PENCE,   FARTH. 

CASE  S. 

If  the  price  of  lib.  1yd.  ^c.  be 
shillings  and  pence  and  an  even 
part  of/clf  Divide  the  value  of  the 
given  quantity  a.t  jCl  per  yard  by 
that  even  part,  which  the  price  is  ol 
fA,  The  quotient  will  be  the  an 
3wer. 

EXMIPLES. 

1.  What  will  719^  yards  cost  at 
Is.  4c?.  per  yard  ? 

OPERATION. 

/;.     s. 
I  ^*4  I  rV  I  ''19  10  price  at  £l  per 

[yard. 

143   18  price  at  4s.  per 

[yard 


Ans.  47  19  4d.   at  ls4  per 
[yard. 

Here  for  the  sake  of  ease  in  the 
operation,  because  5x3  =  15,  there- 
fore I  divide  the  price  at  one  pound 
per  yard  by  5,  and  that  quotient  by 
3  which  gives  the  answer. 


2.  What  will  648 
Is  Qd,  per  yard  ? 


yards  cost  at 
Ans.  £34, 


3.  What  will  167^  yards  cost  at 
3s4  p^r  yard  ?      Ans.  £9.7  18s.  4d. 


DOLLARS^  C'ENT?^)  SftLiS. 


13.  What  will  7l9A  yards  cost, 
at  22  cents,  3  mills  per  yard  ? 

Ans.  gl60,448. 


14.  What  will  G48  yards  cost,  at 
27  cents  and  8  mills  per  yard  ? 
Ans.  2180,144. 


15.  What  will   167^  yards  cost 
at  55  cents,  6  mills  per  yard  ? 
Ans.  S93,13% 
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POUNDS,    SHILL*    PENCE,    FARTH. 

4.  What  will  687^  yards  cost  at 
5s.  per  yard  P 

Ans.  /C171  17s.  ed. 


3^ 


.# 


CASE  4. 

When  the  price  of  1yd.  ^a*.  is 
shillings,  or  shillings,  pence  and 
farihtng,  and  not  an  even  part  of 
/;  1 .  M ultipiy  the  valu  e  of  the  quan - 
tity  at  Is.  per  yard  by  the  number  of 
shillings  ;  for  the  pence  and  farth- 
ings, take  parts,  as  in  case  2,  the  re- 
sults added  will  give  the  answer* 
which  must  be  reduced  to  pounds. 

Jf  the  price  be  shillings  only,  and 
an  even  number  ;  multiply  by  hal! 
the  price  or  even  number  of  shill- 
ings for  one  yard,  double  the  \x\m 
figure  of  the  product  for  shillings, 
the  remaining  figure  will  be  pounds 

Note,  When  the  quantity  con- 
tains a  fraction,  work  for  the  inte- 
gers, and  for  the  fraction  take  pro- 
portional parts  of  the  rate, 
EXMIPLES- 
'  1.  What  will  167^  yards  cost,  at 
17s.  Gcf.  per  yard  ? 

OPERATION, 

s. 
I  6ff,  I  ^  I  167 
17 


DOLLARS,    CENTS,   MILLS, 

16.  What  will  687^   yards  cost', 
at  83  cents,  3  mills  per  yard  ? 

Ans.  8572^87, 


2859  price  at  I7s.  per  yd^ 
83  6 — at  6d.  per  yard, 
8  9  price  of  i  yard. 


210)29311  Sd. 


*9rts.  (G146  lis  3(/, 


16.  What  will  167i  yards  cost, 
S2,916  ?  Ans.  g488,43. 


at 
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POUNDS,    SKILL.    PENCE,    FARTH, 

2.  What  will  5482  yards  cost,  at 
12s.  4irf.  per  yard  ? 
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4irf.  per  yard  ? 

Ans.   /;359l  19s.  9d, 


i3» 
PRACTICE, 

DOLLARS,    CENTS,    MILLS. 

17.  What  will  5482  yards  cost' 


±  i  t       T  T  iiLti,    ^y  111     «/ 

at  g 2,06  3  per  yard 


r  ui  V4.    i 

Ans.  S11309,36G. 


3.  What  will  614  yards   cost,  at 
16s,  per  yard  ? 

OPERATION. 

614 
8  half  the  price, 

4912  double  the  first  figure 
.a  491  4s.  Ans.  [for  shiil. 

4.  What   will  176  yards  cost  at 
12s.  per  yard  ?       Ans.  -clOo  12s, 


5.  What  will  36  yards  cost  at  7s. 
6d.  per  yard. ^         Ans.  £13  lOs. 


18.  What  will  614  yards  cost,  at 
g  2^667  per  yard  r 

Ans.  Sl637,538. 


19.  What  will  176  yards  cost  at 
g2  per  yard  ?  /Vns.  g352. 


20.  What  will  36  yards   cost,,  at 
Sl,25  per  yard  ?  Ans.  g45. 
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POUNDS.    SHfLt.    PEKCE.    PARTH. 

CASE  5. 
When  the  price  of  1yd.  lib,  Sfc, 
is  pounds^  shillings  and  pence ; 
multiply  the  quantity  by  the  pounds, 
and  if  the  shillings  and  pence  be  an 
even  part  of  a  pound,  divide  the 
given  quantity  by  that  even  part^ 
and  add  the  quotient  to  the  product 
for  the  answer ;  but  if  they  are  not 
an  even  part  of  jCl,  take  parts  of 
parts  and  add  them  together.  Or, 
you  may  reduce  the  pound  in  the 
price  of  1  yard,  &«.  to  shillings, 
and  proceed  as  in  the  case  before. 

EXMIPLES. 

1.  What  will  59  yards  cost,  at 
£6  7s.  6rf.  per  yard  ? 

OPERATION. 

£. 
5s,  is  i  of  >cl    59  vfihic,  of£\  per  yd. 
6 

354 — at  £6  per  yard. 
2s6  is  ^  of  5.    14  15s.  at  5s.  per  yd. 
7    7  6d.  at  2s6  per 
■  [^yard. 

Ans.  £376  2s6  at  £6  7s.  9d. 

S.  What  will  163  yards  cosfyat 
£2  8s.  per  yard  ^        Ans.  <(;39l  4s. 


SOLLAAS^  CENTS^  MILLS. 


21.  What  will  59  yards  cost,  at 
821,25  per  yard  ? 

OPERATION. 

n.  c. 

21,25 
59 


19 1  25 
1062  5 


81253  75  Ans. 

22.  What  will  165  yards  cost,  at 
g8  per  yard  ?  Ans.  gl304. 
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POUNDS,    SKILL.    PENCE,    FARTH. 

3.  What  will  76  yards  cost  at  iC3 
2s.  7d.  per  yard  ? 

OPERATION. 

s. 

6d,  is  i  of  1$.  76  value  at  \sper  yd. 
62=shills.  in  £3  2s. 

152  value  at  2s  jier  yd. 
456 — at  60s  per  yard. 
ld»  is  i  of  6d.     3 8 — at  6d.  per  yard. 
64d — at  Id,  per  yd. 

2|0)475|6  4d. 

Ms,  iS2S7  16s,  4d. 

4.  What  is  the  value  of  84  yards 
at  ^'Z  14s  per  yard  ? 

Ans.  if 226  l6s. 


DOLLARS,    CENTS,   MILLS. 

23.  What  will  76  yards  cost,  at 
;g  10,43  per  yard? 

Ans.  g792,63. 


24.  What  is  the  value  of  84  yards 
at  §9  per  yard  ?  Ans.  ^756, 
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SUPPPLEME.M'T  TO  PRACTICE. 

QUESTIONS. 

1 .  What  is  Practice  ? 

2.  Why  is  it  so  called  ? 

3.  When  the  price  of  1  yard,  8cc.  is  farthings,  how  is  the  value  of  any 
given  quantity  found  at  the  same  rate  ? 

4.  When  the  price  consists  of  pence  and  farthings,  and  is  an  even  part 
of  Is.  how  is  the  value  of  any  given  quantity  found  ? 

5.  When  the  price  is  pence  and  farthings  and  not  an  even  part -of  Is. 
what  is  the  method  of  procedure  ^ 

6.  When  the  price  consists  of  shillings,  pence  and  farthings,  how  is  the 
value  of  any  given  quantity  iound  } 

7.  When  the  price  contains  shillings  and  pence  and  an  eyen  part  of 
£\  how  is  the  operation  to  be  conducted  ?  ^ 

*S.  When  the  price  consists  of  shillings  only,  and  an  even  number 
what  is  the  most  direct  way  to  find  the  value  of  any  given  quantity  ? 

9.  When  the  quantity  contains  fractions,  as  *,  i,  |,  &c.  how  are  they 
to  be  treated  ?  ^ 

10.  When  the  price  consists  of  pounds,  and  lov/er  denominations,  liow 
is  the  value  of  any  given  quantity  found  ? 

11.  When  the  piicesare  given  in  dollars,  cents,  and  mills,  how  is  the* 
value  of  any  given  quantity  found  in  Federal  Money  ?  - 

12.  What  is  the  method  of  proof?  ? 

13.  How  are  operations  in  Federal  Money  proved  ? 

■i 

EXERCISES  /JV  PRACTICE,  ^ 

In  the  following  exercises  the  attention  of  the  scholar  must  be  excited 
first  to  consider  to  which  of  the  preceding  cases  each  question  is  to  be  re- 
ferred. That  being  ascertained,  he  will  proceed  in  the  operation  accord- 
ing to  the  instruction  there  gi^en. 

1.  What  will  7451  yards  cost  at  lid,  per  yard  ?  Ans.  ^34  3s.  7}d. 

Under  which  of  the 

preceding    cases    does 

'  tliis  question  properly 

belong  ? 

What  must  be  done 
with  the  fraction  (i  of  a 
yard)  in  the  quantity  ?■ 
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£.  What  will  964  yards  cost  at  Is.  Sd>  per  yard  ?      Ms,  £80  6s,  Sd. 

OPERATION.  PROOF. 


.3.  What  will  S54h  yards  cost,  at        4.  What  will  516  yards  cost,  at 
id.  per  yard?  Aus,  Ts.  4Ad         ^rf.  per  yard  P  Aiis.  I9s.^d, 


J.  What  win  56:^  yards  cos^t,  at         6.   V¥hatvviil  913^  yards  cost  at 
Ihd,  per  yard  ?  (^d,  per  yard  ? 

Aiip.  £3  lOs.  \\\d,  Aus.  ^23  l^S,  94* 


] 
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7.  What  will  912i  yards  cost,  at        8.  What  will  76  yards  cost  at  2(i, 
9rf.  per  yard  ?  per  yard  ? 

Ans.  iC54  4s.  Aid, 


Ans.  12;s.  Srf. 


9  /• 


/  /^//       >'/>f^ 


=> 


9.  What  will  845  yards  cost,' at         10.  What  will  91  yards  come  to- 
B^s,  per  yard  ^  at  16s.  per  yard  ? 

Ans. /;338.  Ans.  ^72  I6s» 


11.  What  will  156^  yards  eome         12.  What  will  96  yards  cost  at 
to^  at  6s.  4c^.  per  yard  ?  10s.  1^  per  yard  ? 

Ans.  ^49  Us.  9.d.  Ans.  .-C48,12?. 


-\i 


SEtJT.  n.  to. 
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13.  Wliatwill  67i  yards  cost  at         14.  What  will  843  yards  cost,  at 
12si^d.  per  yard?  Ans.  ^41  Is.  Sd,     6s.  Srf.  per  yard  r       Ans.  /;28K 


1 


1/ 


\l: 


t 


i 

> 


/. 
^ 


15.  Wliat  \\'iH   75  yards  cost  at         16.  What  will  59  yards  come  t^j, 
*g3  3s.  Ad  per  yard  ?  at  C^  7s.  6d.  per  yard  r 

Ans.  /C23r  10s.  Ans.  ^376  9,s.  6d, 


17.  What  will  59^  yards  come        18.  What  will  68  yards  cost,  at 
to,  at  ,C3  6s.  Brf.  per  yard  ?  ^  ^4  6s.  per  yard  f 

Ans./;  199  3s.  4cf.  Ans.  £292  Ss. 
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N.  B.  The  following  questions  are  left  without  any  answers,  that  tlie 
Scholar  may  operate  and  prove  each  question. 

19.  What  will  11  yards  of  flannel,  at  2s.  6d.  per  yard  come  to  ? 

OPERATION.  ,  PROOF, 


f20.  What  will  ISlb.  of  cotton  cost  at  55.  id.  per  lb  t 


'.I.  What  will  183  yards  of  ribbon  come  to  at  Bd,  per  yard 


THE 


CHOLAK'S  ABITHMETIC. 
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SECTION  III. 

lULES    OCCASIONALLY  USEFUL  TO  MEN  IN  PARTICULAR    CALL- 
INGS AND  PURSUITS  OF  LIFE. 


§  1.  INVOLUTION. 

Involution,  or  the  raisrno;  of  powers,  is  the  niultipl jing-  of  any  given 
lumber  into  itself  continiiallj,  a  certain  number  of  times.  The  quanti- 
ties in  this  way  produced,  are  called  powers  of  the  given  number.  Thus, 
4X4=16  is  the  second  power  or  square  of  4  =4^ 

4x4x4=64  i:^  the  3d  power,  or  cube  of  4.  =4^ 

4x4x4x4=256  is  the  4th  power  or  biquadrate  of  4.  =4^* 

The  given  number,  (4)  is  called  the  first  power  ;  and  the  small  figure, 
which  points  out  the  order  of  the  power,  is  called  the  Index  or  the  Expo- 
nent. 


%  2.  EVOLUTION. 


EvoLUiioN,  or  the  extraction  of  roots,  is  the  operation  by  whicii  we 
find  any  root  of  any  given  number. 

The  root  is  a  number  whose  continual  multiplication  into  itself  pro- 
duces the  power,  and  is  denominated  the  square,  cube,  biquadrate,  or  2d, 
5d,  4th,  root,  &c.  accordingly  as  it  is,  when  raised  to  the  :2d,  3d,  4th,  &,c. 
power,  equal  to  that  power.  Thus,  4  is  the  square  root  of  16,  because 
4x4  =  15.  4  also  is  the  cube  root  of  64,  because  4x4x4=64  ;  and  3  is 
the  square  root  of  9,  and  12  is  the  square  root  of  144,  and  the  cube  root  of 
1728,  because  12x12x1 2= 1728,  and  so  on. 
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To  every  number  there  is  a  root,  although  there  are  numbers,  the  pre- 
cise roots  of  which  can  never  be  obtained.  But  by  the  help  of  decimals, 
we  can  approximate  towards  those  roots,  to  any  necessary  degree  of  ex- 
actness. Such  roots  are  called  Surd  Roots^  in  distinction  from  those  pep- 
fectly  accurate,  which  are  called  Rational  Roots, 

Ti>e  square  root  is  denoted  by  this  character  ^/  placed  before  the  pow- 
er ;  the  other  roots  by  the  same  character,  witli  the  index  of  the  root  plac- 
ed over  it.     Thus  the  square  root  of  16  is  expressed  v/  16,  and  the  cube 

root  of  sr  is  C/  27,  &c. 

When  the  power  is  expressed  by  several  numbers,  with  the  sign  +  or  — 
between  them,  a  line  is  drawn  from  the  top  of  the  sign  over  all  tJi«  parts  of 

it;  thus  the   second  power   of  21 — 5  is  x/  21 — 5,  and  the  3d  power  of 

56 -f  8  is  x/  5t)-f  8,  &c. 

Tlie  second,  third,  fourth  and  fifth  powers  of  the  nine  digits  may  be  seen 
in  the  following 

TJBLE. 


lioot 

or  ist.  l^owers 

1 

^2 

~8 
10 

9 

27  ■ 

243 

4 

5 

6 

7 

}.; 

y 

*'5quares  - 

or  2d.  Powers 

Iti 

•    25 

30 

49 

64 
512 

8i 

(lubes  -  - 

or  3d.  Powers 

64 

12o 

21 G 

343 

729 

llujujuirares 
\    .Sursohds  - 

or  4tlK  Powers 

256 

6ida 
3T2!5 

i  2yti 

2401 

4u9tj 

6561 

or 5th.  Powers 

1U2* 

777ir. 

16807 

32768 

59049 

^  3.  EXTRACTION  OF  THE  SQUARE  ROOT. 


'I'o  extract  the  square    rootf  of  any  number,  is  to  find  another  number  , 
wliich  multiplied  by  or  into  itself,  would  produce  the  given   number  :  and 
after  the  root  is  found,  such  a  multiplication  is  a  proof  of  the  work. 

RULE. 

1.  *' Distinguish  the  given  number  into  periods  of  two  figures  each,  by 
putting  a  point  over  the  place  of  units,  anotiier  over  the  place  of  hundreds, 
and  so  oa,  which  points  shew  the  number  of  figures  the  root  will  consist  of. 

2.  "  Find  the  greatest  square  number  iu  the  first,  or  left  hand  period, 
j)lncc  the  root  of  it  at  the  right  hand  of  the  given  number,  (after  the  man- 
ner of  a  quotient  in  division)  for  the  first  figure  of  the  root,  and  the  square 
immber,  under  the  period,  and  subtract  it  therefrom,  and  to  the  remaind- 
er bring  down  the  next  period  for  a  dividend. 

C^.  "  Place  the  double  of  the  root,  already  found,  on  the  left  hand  of  the 
dividend  for  a  divisor. 

4.  "  iiciik  how  ofteii  tlie  divisor  is  contained  in  t!ie  dividend,  (except  the 
right  hand  figure)  and  place  the  answer  in  the  root  for  tlie  second  figure 
of  it,  and  Diiev/ise  on  the  right  liand  of  tlie  divisor;  multiply  the  divisor 
with  the  figure  last  annexed  by  tlie  figure  last  placed  in  the  root,  and  sub- 
tj-act  the  product  from  the  dividend  :  to  the  remainder  join  the  next  period 
i-M-  a  nev/ dividend. 
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5.  "Double  the  figures  already  found  in  the  root  for  a  new  divisor,  (or 
bring  down  your  last  divisor  for  a  new  one,  doubling  the  right  hand  figure 
of  it)  and  from  these  find  the  next  figure  in  the  root,  as  last  directed,  and 
continue  the  operation  in  the  same  manner  till  jou  have  brought  down  ali 
tlie  periods. 

^'J\*otel.  If,  when  the  given  power  is  pointed  oft*  as  the  power  re- 
quires, the  left  hand  period  should  be  deficient,  it  must  nevertheless  stand 
as  the  first  period. 

"  JYote  2.  If  there  be  decimals  in  the  given  number  it  must  be  pointed 
both  ways  from  the  place  of  units  ;  If,  when  there  are  integers,  the  first 
period  in  the  decimals  be  deficient,  it  may  be  completed  by  annexing  sa 
many  cyphers  as  the  power  requires  :  And  the  root  must  be  made  to  con- 
sist of  so  many  whole  numbers  and  decimals  as  there  are  periods  belong- 
ing to  each  ;  and  when  the  periods  belonging  to  the  given  number  are  ex- 
hausted, the  operation  maybe  continued  atplea,sure  by  annexing  cyphers.*'" 

EXAMPLES. 

I .  What  is  the  square  root  of  729  ? 

OPERATION, 

729(27  the  root.  The  given  number  being  distinguished  into 

4  periods,  I  seek  the  greatest  square  number  in 

the  left  hand  period  (7)  which  is  4,  of  vvrhich 

47)329  the  root  (2)  being  placed  to  the  right  hand  of 

329  the  given  number,  after  the  manner  of  a  quo- 

tient,  and  the  square  number  (4)   subtracted 

000  •  from  the  period    (7)  to  the  remainder  (3)  I 

PROOF.  bring  down  the  next  period   (29)  making  for 

27  a  dividend,  3^9.       Then   the  double   of  the 

27  root  (4)  being  placed  to   the  left  hand  for  a 

divisor,  I  say  how  often  4  in  32  ?  [excepting 

189  9  the  right  hand  figure)  the  answer  is  7,  whicli 

54              ^  I  place  in  the  root  for  the   second  figure  of  it, 

and  also  to  the  right  hand  of  the  divisor  ;  then 

729  multiplying  the  divisor  thus  increased  by  the 

figure  (7)  last  obtained  in  the  root,  I  place  the 
product  underneath  the  dividend,  and. subtract  it  therefrom,  and  the  work 
is  done. 

DEMONSTRATION 
Of  the  reason  and  nature  of  4 he  various  steps  in  the  esstr action  of  th^ 

Square  Root. 

The  superficial  content  of  any  thing,  that  is  i]\Q  number  of  square  feet 
yards  or  inches,  &c.  contained  in  the  surface'  ot  a  thing,  as  of  a  table  or  floor, 
a  picture,  a  field,  &c,  is  found  by  multiplying  the  length  into  the  breadth. 
If  the  length  and  breadth  be  equal,  it  is  a  square,  then  the  measure  of  one 
of  the  sides  as  of  a  room,  is  the  root,  of  which  che  superficial  content  in  th(^ 
floor  of  that  room  is  the  second  power.  So  that  having  tlie,  superficial 
contents  of  the  floor  of  a  square  room,  if  we  extract  the  square  root, 
we  shall  have  the  length  of  one  side  of  that  room.  Un  the  other  hand,  hav  ^ 
mg  the  length  of  one  side  of  a  square  room,  if  we  multiply  that  number  in- 
to itself,  T-hat  is,  raise  it  to  tiie  second  povr^er,  we  shall  then  have  the  super- 
ficial contents  of  the  floor  of  that  room. 

The  extraction  of  the  square  root  therefore  has  this  operation  on  num- 
bers, to  arrange  the  airaib^rs  of  which  wa  ea;tract  the  root  into  a  square 
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form.  As  if  a  man  sliould  have  625  yai-ds  of  carpeting  1  yard  wide^if  he 
extract  Uie  square  root  of  that  number  [6^5)  he  will  then  have  the  lengtll 
of  one  side  of  a  square  room,  the  floor  of  wliich  625  yards,  will  be  just 
sufficient  to  cover. 

To  proceed  then  to  the  demonstration. 

Example  2.  Supposing  a  man  has  625  yards  of  carpeting,  1  yard  wide, 
what  will  be  the  length  of  one  side  of  a  square  room,  the  floor  qf  which  his 
cai  peting  Avili  cover. 

The  first  step  is  to  point  off  the  number  into  periods  of  two  figures  each. 
This  determines  the  number  of  figures  of  which  the  root  will  consist,  and  is 
done  on  i\iisi)vinc\\AQ^tkat  the  product  of  any  two  numbers  can  have  at 
most  but  so  man  y  places  of  figures  as  there  are  places  in  both  the  factors^ 
And  at  Least  but  one  less,  of  which  any  person  may  satisfy  himself  at  pleas- 
ure. 

OPERATION.  ^ 

625(20  The  number  being  pointed  off  as  the  rule  di« 

4  rects,   we    find   we   have  two  periods,  conse- 

quently  the  root  will  consist  of  two  figures. — 

2£5  The  greatest  square  number  in  the  left  hand  pe- 

riod (6)  is  4,  of  which  two  is  the   root,  there- 
Fig.  T.  fore,  2  is  the  first  figure  of  the  root,  and  as  it  is 

certain  we  have  one  figure  more  to  find  in  the 
root,  we  may  for  the  present  supply  the  place  of 
tliat  figure  by  a  cypher  (20)  then  20  will  ex- 
press the  just  value  of  that  part  of  the  root  now 
obtained.  But  it  must  be  remembered,  that  a 
root  is  the  side  of  a  square  of  equal  sides.  Let 
\is  then  form  a  square.  A,  Fig  I.  each  side  of 
■\\hich  shall  be  supposcil  20  yards.     Now  the 

side  a  b   of  this  square  or  either  of  the  sides. 

a]  20  b,     shews  the  root  20,  which  we  have  obtained. 

To  proceed  then  by  the  rule  "  Place  the  square  number  underneath  iht 
period,  subtract,  and  to  the  remainder  bring  down  the  next  period.'' — 
Now  the  square  number  (4)  is  the  superficial  contents  of  the  square  A-made 
c^ident  thus — each  side  of  the  square  A  measures  20  yards,  which  number 
multiplied  into  itself,  produces  400,the  superficial  contents  of  the  squai'e  A, 
also  the  square  number,  or  the  square  of  the  figure  2  already  found  in  the  root, 
is  4,  which  pL'iced  under  the  period  (6)  as  it  falls  in  the  place  of  hundreds, 
is  inVeality  400,  as  might  be  seen  also  by  filling  the  places  to  the  right  hand 
with'cyphcrs,  then  4  subtracted  from  6  and  to  the  remainder  (2)  the  next 
period  (25)  being  brought  down,  it  is  plain,  the  sum  625  has  bee\i  diminish- 
ed by  the  reduction  of  400,  a  number  equal  to  the  superficial  contents  oi 
the  square  A. 

Hence  Fig.  1.  exhibits  the  exact  progress  of  the  operation.  By  tlie  op- 
eration 400  yards  of  the  carpeting  have  been  disposed  of,  and  by  the  fig- 
ure is  seen  t!)e  disposition  made  of  them. 

Now  tlui  squaie  A  is  to  be  enlarged  by  the  addition  of  the  225  yards 
which  remain,  and  this  addition  nmst  be  so  made  that  the  figure  at  the 
same  time  shall  continue  to  be  a  complete  and  perfect  square.  If  the  ad- 
dition be  made  to  one  side  only,  the  figure  would  lose  its  square  form,  it 
must  be  made  to  two  sides  ;  for  this  reason  the  rule  directs,  "  place  the 
double  of  the  root  already  found  on  the  left  hand  of  the  dividend  for  a  di- 
visor." The  double  of  tlie  root  is  just  equal  to  two  sides  b  c  and  c  d  of  tlxe 
square,  A,  as  may  be  seen  by  what  followo. 


,"5ECT. 
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OPERATION  contiyiued. 

625(25 
4 


45)225 

225 


The  double  of  the  root  is  4,  which  placed 

for  a  divisor  in  place  of  tens  [for  it  must  be 

remembered  that  the  next  figure  in  the  root 

is  to  be  placed   before  it)  is   in  reality   40, 

equal  to  the  sides  b  c    (20)  and  c  d   (20)  of 

the  square  A. 


000 


Fig.  IL 


f5 


20 


20 
C                 5 

100 

5 
I)  5 

25 

5 

c 

A 

20 
20 

400 

C 

20 
5 

100 

9 

20  0     J 

The  sou  are  A       =400  yards. 

-^     C>/;=100      — 

dn^h   :=.[{){)        — 

D        =  25     — 


Proof  6'Z5  yards. 


Again,  bv  the  rule,  "  seek  how  of- 
ten the  divisor  is  contained  in  the 
dividend  (except  the  rij^ht  hand  hg- 
ure)  and  place  the  answer  in  the 
root,  for  the  second  figure  of  it,  and 
on  the  right  hand  of  the  divisor.) 

Now  if  the  sides  b  c  and  c  d  of 
the  square  A,  Fig.  11.  is  the  lejigth 
to  which  the  remainder  225  yards 
are  to  be  added,  and  the  divisor  (4 
tens)  is  the  sum  of  tiiese  two  sides,. 
it  is  then  evident  that  ti-ZS  divided  by 
the  length  of  the  two  sides,  that  is  by 
the  divisor  (4  tens)  will  give  the 
breadth  of  this  nev/  addition  of  tjie 
225  yards  to  the  sides  b  c  and  c  d  of 
the  square  A. 

But  we  are   directed  to   '*  except 

the  right  hand  Jigure^''''  and  also  to 

"  place  the   quotient  figure  on  the. 

right  hand   of    the  divisor ;"    the 

reason  of  which  is  that  the  addition, 


C  ef  and  C  gh  to  the  sides  b  c  and  c  d  of  the  square.  A,  do  not  leave  the 
ligurc  a  complete  square,  but  there  is  a  deficiency  D,  at  the  corner. — 
Tlierefore  m  dividing  the  riglit  hand  figure  is  excepted,  to  leave  something 
of  the  dividend,  for  this  deficiency  ;  and  as  the  deficiency  D,  is  limited  by 
the  additiojis  C  c/and  Cg  h.  and  as  the  quotient  figure  (5)  is  the  width 
of  these  additions,  consequently  equal  to  one  side  of  the  square  1)  ;  there- 
fore the  quotient  figure  (5)  placed  to  the  right  hand  of  the  divisor  (4''tens) 
uiid  multiplied  into  itself,  gives  the  contents  of  the  square  D,  and  the  4 
tens  ==  to  the  sum  of  the  sides,  b  c  and  c  d  oi  the  addition  of  Cef  and  Cgh, 
niultiplied  by  the  quotient  figure  (5)  the  width  of  those  additions  give  the 
contents  C  efaiid  C  g  h,  which  together  subtracted  from  the  dividend,  and 
there  being  no  remainder,  shew  that  the  225  yards  are  disposed  in  these 
new  additions  C  ef,  Cg  h,  and  D,  and  the  figure  is  seen  to  be  continued 
a  complete  square.  » 

Consequently,  Fig.  IL  sliews  the  dimensions  of  a  square  room,  25  yards 
on  a  side,  the  iioor  of  which  625  yards  of  carpeting,  1  yard  wide  will  be 
i^ufiicicnt  to  cuver. 

The  Pro(f  is  seen  by  adding  together  the  different  parts  of  the  figure. 

Such  are  "the  principles  on  which  the  operation  of  extracting  the  square 
root  is  grounded. 

W 
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3.  What  is  the  square  root  of  4.  What  is  the  square  root  of 

10342656  ?  Ans.  3216.  43264  ?  Ans.  208. 


5.  What  i^,  the  square  root  of  964,5192360241  ?         Ans.  31,05671. 
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6.  What  is  the  square  root  of  7.  What  is  the  square  root  of 

998001  ?  Ans.  999.  234,09  ?  Ahs.  15j3. 


§.  Whatisthe  square  root  of  1030892198,4001  ?        Ans,  3S10r,5! 
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SUPPPLEMEJTT  TO  THE  SqUMtE  ROOT. 

QUESTIONS. 

1.  What  is  to  be  understood  by  a  root  ?  A  power  ?  The  second,  third,, 
and  4th  powers  ? 

2.  What  is  the  Index,  or  Exponent  ? 

3.  What  is  it  to  extract  the  Square  Root  ? 

4.  Why  is  the  given  sum  pointed  into  periods  of  two  figures  each  ? 

5.  In  the  operation,  having  found  the  first  figure  in  the  root,  why  do 
we  subtract  the  square  number,   that  is,  the  square  of  that  figure 
from  the  period  in  which  it  was  taken  ? 

6.  Why  do  we  double  the  root  for  a  divisor  ?  ^ 

7.  In  dividing  wliy  do  we  except  the  right  hand  figure  of  the  dividend 

8.  Why  do  we  place  the  quotient  figure  in  the  root  and  also  to  the  right 
hand  of  the  divisor  ? 

9.  If  there  be  decimals  in  the  given  number  how  must  it  be  pointed  ? 

10.  How  is  the  operation  of  extracting  the  Square  Root  proved  ? 

EXERCISES  IJV  THE  SqU.iRE  ROOT. 

1.  A  Clergyman's  glebe  consists  of  three  fields:  the  first  contains  5 
acres  2r.  12^?.  the  second,  2  acres  2r.  I5p.  the  third  1  acre  Ir.  14/?.  in  ex- 
change for  which  the  heritors  agree  to  give  him  a  square  field  equal  to  all 
the  three.  Sought  the  side  of  the  square  ?  Ans.  S9  poles. 

r:  %■  /% 

%  %/^^ 

■'    /  ■%  r 

^'Jl^.-^.  2.  A  General   has  an  army  of  4096 

r  f-        \  '^  '  and  file  to  form  tliem  into  a  sqnare  ? 

Jr  _         \  Ans.  64. 


V 
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3.  There  is  a  circle   whose   diameter  is  4  inches,  what  is  the  diameter 
of  a  circle  4  times  as  large  ?  Ans.  8  inches. 

Note.  Square  the  given  diameter,  multiply  this 
squaje  by  the  given  proportion,  and  the  square  root 
of  the  product  will  be  the  diameter  required.  Do  the 
same  in  all  similar  cases. 

If  the  circle  of  the  required  diameter  were  to  be 
less  than  the  circle  of  the  given  diameter,  by  a  cer- 
tain proportion,  then  the  square  of  the  given  diame- 
ter must  have  been  divided  by  that  proportion. 


4.  There  are  two  circular  ponds  in  a  gentleman's  pleasure  ground  5  the 
diameter  of  the  less  is  100  feet,  and  the  greater  is  three  times  as  large.- — 
What  is  its  diameter  .^         ,  ^  Ans.  ITS.^-f- 

^  (J  CO  dl  /'^ S^ 


5.  If  the  diameter  of  a  circle  be  15  inchesj  what  will  be  the  diameter  of 
another  circle  half  so  large  \  ^     Ans.  8,484-inches* 


h        cy'*^' 


>./iii/ 


i6ti 
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6.  A  wall  is  36  feet  liigh,  and  a 
the  length  of  a  ladder,  that  will  i 
posite  sides  of  the  ditch  ? 


/I  / 

/  ^  - 


'/ 


At. 


ditch  before  it  is  Sr  feet  wide  ;  what  is 
each  to  the  top  of  the  wall  from  the  op-> 

Ans.  45  je^t, 

Note.  A  Figure  of  three 
sides,  like  that  formed  by 
tlie  wall,  the  ditch  and  the 
ladder,  is  called  a  vi^ht  an- 
gled triangle,  of  which  the 
square  of  the  hypothenuse, 
or  slanting  side,  [the  lad- 
der) is  equal  to  the  sum  of 
the  squares  of  the  two  other 
sides,  that  is,  the  height  of 
the  wall  and  the  width  of 
the  ditch. 


7.  A  line  of  56  yards  will  exactly  reach  from  the  top  of  a  Fort  to  tlie 
opposite  bank  of  a  river,  known  to  be  24  yards  broad  ;  the  height  of  the 
wall  is  required  }  Ans.  26,83 +yarrfs. 


Mnrc 


±1£- 


5M 


J3IT/ 


■  £u 


Jd. 


I  ye  DC 

L£J13± 

I  sir 
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8.  Glasgow  is  44  miles  west  from  Edinburgh ;  Peebles  is  exactly  south 
irom  Edinburgh,  and  49  miles  in  a  strait  line  from  Glasgow ;  wliat  is  the 
distance  between  Edinburgh  and  Peebles?  Ans.  9J.f^-i-  miles, 

/TW        4tT^ 


^2 

§  4-.  EXTRACTION  OF  THE  CUBE  ROOT. 
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To  extract  the  Cube  Root  of  any  number  is  to  find  another  number, 
which  multiplied  into  its  square  shall  produce  the  given  number. 

RULE. 

1 .  "  Separate  the  given  number  into  periods  of  three  figures  each,  by 
putting  a  point  over  the  unit  figure,  and  every  third  figure  beyond  the  place 
of  units. 

2.  <•  Find  the  greatest  cube  in  the  left  hand  period,  and  put  its  root  in 
iho  quotient. 

3.  "  Subtract  the  cube  thus  found,  from  the  said  period,  and  to  the  re- 
mainder bring  down  the  next  period,  and  call  this  the  dividend. 

4.  "Multiply  the  square  of  the  quotient  by  300,  calling  it  the  triple 
square,  and  the  quotient  by  30,  calling  it  (\\q  triple  quotient,  and  the  sum 
of  these  call  the  divisor. 

"5.  «•  Seek  how  often  the  divisor  may  be  had  in  the  dividend,  and  plac? 
the  result  in  the  quotient. 

6.  i*  Multiply  the  triple  square  by  the  last  quotient  figure,  and  write  the 
product  under  the  dividend;  multiply  the  square  of  the  last  quotient  fig- 
lire  by  the  triple  quotient,  and  place  this  product  under  the  last;  under 
all,  s'et  the  cube  of  the  last  quotient  figure,  and  call  their  sum  the  subtra- 
hend. 

7.  »' Subtract  the  subtrahend  from  the  dividend,  and  to  the  remainder 
bring  dow'n  the  next  period  for  anew  dividend,  with  whicli  proceed  as  be- 
fore, and  so  on  lill  the  whole  be  finished, 

Note.  The  same  rule  must  be  observed  for  continuing  the  operation, 
yiid  pointing  for  decimalsj  as  in  the  square  root,*'. 
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1.  What  is  the  cube  root  of  373248  ? 
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OPERATION. 


S752AS{72  the  root 


343 


Divis.  14910)80548 

29400 

840 

8 


7x7x300  =  14700,  the  triple  square. 
7X30         =     2]  0  the  triple  quotient, 

14910  the  divisor, 
14700x2=29400 


30248 
00000 


2x2x210  = 
2X2X2     = 


840 
8 


30248  the  subtrahend* 


DEMOJVSTR.S  TIOJST 

Of  the  reason  and  nature  of  the  various  steps  in  the  operation  of  extract- 
ing the  Cube  Root. 

Any  solid  body  having  six  equal  sidt^s,  and  each  of  the  sides  an  eocact 
square  is  a  Cube,  and  the  measure  in  length  of  one  of  its  sides  is  the  root 
of  that  cube.  For  if  the  measure  in  feet  of  any  one  side  of  such  a  body  be 
multiplied  three  times  into  itself,  that  is,  raised  to  the  third  power,  the 
product  will  be   the  number  of  solid  feet  the  whole  body  contains. 

And  on  the  other  hand,  if  the  cube  root  of  any  number  of  feet  be  ex- 
traeted  this  root  will  be  the  length  of  one  side  of  a  cubic  body,  the  whole 
contents  of  which  will  be  equal  to  such  a  number  of  feet. 

Supposing  a  man  has  13824  feet  of  timber,  in  distinct  and  separate 
blocks  of  one  foot  each  5  he  wishes  to  know  how  large  a  solid  body  tliey 
will  make  when  laid  together,  or  what  will  be  the  length  of  one  of  the  sides 
of  that  cubic  body  ? 

To  know  this,  all  that  is  necessary  is  to  extract  the  cube  root  of  that 
number,  in  doing  which  1  propose  to  illustrate  the  operation. 

OPERATION. 

In  this  number  pointed  off  as  the  rule 
directs  :  there  are  two  periods,of  course 
there  will  be  two  figures  in  the  root. 

The  greatest  cube  in  the  right  hand 
period  (13)  is  8,  of  which  2  is  the  root, 
therefore  2  placed  in  the  quotient  is  the 
first  figure  of  the  root,  and  as  it  is  cer- 
tain we  have  one  figure  more  to  find 
in  the  root,  we  may  for  the  present  sup- 
ply the  place  of  that  one  figure  by  a  cy- 
pher (20)  then  20  will  express  the  true 
value  of  that  part  of  the  root  now  ob- 
tained. But  it  must  be  remembered, 
that  the  cube  root  is  tlie  length  of  one 
of  the  sides  of  the  cubic  body,  whose 
length,  breadth  and  thickness  are  equal. 
Let  us  then  form  a  cube,  Fi^^.  1,  each 
side  of  whicli  shall  be  supposed  20 
feet ;  now  the  side  A  li  of  this  cube,  01 
either  of  the  sides,  shev%  s  the  root  (20) 
which  we  have  obtained. 


15824(20 
8 

5824 


4(J0 
5:0 


SOOO  fc:l^fh'?  solid  contents  of  the  Cube, 
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The  Rule  next  directs,  subtract  the  cube  thus  found  from  the  said  peri- 
od, and  to  the  remainder  bring  down  the  next  period,  Sfc.  Now  this  cube 
(8)  is  the  solid  contents  of  the  figure  we  have  in  representation.  Made 
evident  thus — Each  side  of  this  figure  is  20,  which  being  raised  to  the  Sd 
power,  that  is  the  length,  breadtli  and  thickness  being  multiplied  into  each 
other,  gives  the  solid  contents  of  that  figure =8 000  feet,  and  the  cube  of 
the  root,  (2)  which  we  have  obtained,  is  8,  which  placed  under  the  period 
from  which  it  was  taken  as  it  falls  in  the  place  of  thousands,  is  8000,  equal 
to  the  solid  contents  of  the  cube  A  B  C  D  E  F,  which  being  subtracted 
from  the  given  number  of  feet,  leaves  5824  feet. 

Hence,  Fi^.  I.  exhibits  the  exact  progress  of  the  operation.  By  the 
operation  8000  feet  of  the  timber  are  disposed  of,  and  the  figure  shows  the 
disposition  made  of  them,  into  a  square  solid  pile,  which  measures  20  feet 
on  every  side. 

Now  this  figure  or  pile  is  to  be  enlarged  by  the  addition  of  the  5824  feet, 
which  remains,  and  this  addition  must  be  so  made,  that  the  figure  or  pile 
shall  continue  to  be  a  complete  cube,  that  is,  have  the  measure  of  all  its 
sides  equal. 

To  do  this  the  addition  must  be  made  equally  to  the  three  different 
squares,  or  faces  a,  c  and  b. 

The  next  step  in  the  operation  is,  to  find  a  divisor  ;  and  the  proper  di- 
visor will  be,  the  number  of  square  feet  contained  in  all  the  points  of  the 
figure,  to  which  the  addition  of  the  5824  feet  is  to  be  made. 

Hence  we  are  directed  to  "  multiply  the  square  of  the  quotient  by  300," 
the  object  of  which  is  to  find  the  superficial  contents  of  three  faces  a,  c,  6, 
to  which  the  addition  is  now  to  be  made.  And  that  the  square  of  the  quo- 
tient, multiplied  by  300  gives  the  superficial  contents  of  tiie  faces  a,  c,  6, 
is  evident  from  what  follows  : 

Side  A  6=20"]  '2.  quotient  figure. 

Side  A  F=20  !     .  .j    ^  2 
)>oj  ihe  jace  a. 

Superficial  contents =400  J  4  the  square  of  2. 

3  300 


The  triple  square  I260=f/ie        The  triple  square  1 200=the  superficial 
superficial  contents  of  the  faces     contents  ofthefacesa,  c  and  h. 
a,  c,  and  b.  Here  the  quotient  figure  2  is  properly, 

The  two  sides  A  B  &  A  F  of  two  tens,  for  there  is  another  figure  to 
the  face  a,  multiplied  into  each  follow  it  in  the  root,  and  the  square  of  2, 
other,  give  the  superficial  con-  standing  as  units,  is  4,  but  its  true  value 
tent  of  a,  and  as  the  faces,  a,  c  is  20  [the  side  Ji  B)  of  which  the  square 
and  b,  are  all  equal,  therefore  is  400,  we  therefore  lose  two  cyphers,  and 
the  content  of  face  a,  multipli-  these  two  cyphers  are  annexed  to  thefig- 
ed  by  3,  will  give  the  contents  ure  3 — lierice  it  appears  that  we  square 
of  «■,  c  and  6.  the  quotient  with  a  view  to  find  the  super- 

clal  content  of  the  face  or  square  a,  we 
multiply  the  square  of  the  quotient  by  3,  to  find  the  superficial  contents  of 
the  three  squares,  a,  c,  and  6,  and  two  cyphers  are  annexed  to  the  3,  because 
in  the  square  of  the  quotient  two  cyphers  were  lost,  the  quotient  requiring 
a  cypher  before  it  in  order  to  express  its  true  value,  which  would  throw  th& 
quotient  (2)  into  the  place  of  tens,  whereas  now  it  stand  in  the  place  of  units. 

Now  when  the  additions  are  made  to  the  squares  a,  c,  and  b,  there  will 
evidently  be  a  deficiency,  along  the  whole  length  of  die  sides  of  the  squares, 
between  each  of  die  additions,  winch  must  be  supplied  before  the  figure  can  be 
a  complete  cube.  These  deficienceswill  be  3,  as  mav  be  seen,  Fig,  II,  nnn^ 
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Tiicrefore  it  is,  that  we  are  directed, "  multiply  the  quotient  by  30,  call- 
iiig  it  the  triple  quotient. 

"l  he  triple  quotient  is  the  sum  of  the  three  lines,  or  sides,  against  which 
aie  the  deficiences  n n  w,  all  which  meet  at  a  point,  nigh  the  centre  of  the 
figure.     This  iij  evident  from  what  follows. 

'I'he  deficiences  are  three  in  number, 
they  are  the  whole  length  of  the  sides,  2  quotient. 

the'^iength  of  each  side. is  20  feet,  30  « 

Therefore  20  ■  '    ■ 

3  Triple  quotieni  60  equal  the  length 

of  3  sides,  ^^c. 
Here  as  before,  the  quotient 
lacks  a  cypher  to  the  right  hand, 
to  exhibit  its  true  value  ;  the 
quotient  itself  is  the  length  of  one 
of  the  sides,  wiiere  are  the  deficiencies  ;  it  is  multiplied  bj  3  because  there 
are  3  deficiencies,  and  a  cypher  is  annexed  to  the  3  because  it  has  been 
omitted  in  the  quotient,  \vliich  gives  the  same  product,  as  if  the  true  value 
of  the  quotient  20,  had  been  multiplied  by  3  alone. 

1200  the  triple  square. 
We  now  have      ^     60  the  triple  quotient.  »» 


Triple  quotient  60 =to  the  length 
of  3  sides  where  are  deficiences  to 

befilU'd. 


I 


The  sum  of  which,  1260  is  the  divisor,  equal  the  number  of  square  feet 
contidned  in  all  the  points  of  the  figure  or  pile,  to  which  the  addition  of 
the  5824  feet  is  to  be  made. 

OPERATION^  continued, 
13824(24  the  root. 
8 
^ivis,  1260)5824  the  dividend. 


'i 

48(JU 

960 

♦i4 

5'c. 


This  Figure  in  the  root  (4)  shews 
the  depth  of  the  addition  on  everj 
point  where  it  is  to  be  made  to  the  pile 
or  figure,  represented,  Fig.  I. 


•24  suhtrdhend. 


0000 
Fig.  II. 

20 


Fig.  II.  exhibits  the  additions  made 
to  the  squares  a  c  b^  by  which  tliey  are 
covered  or  raised  by  a  depth  of  4  feet. 

The  next  step  in  the  operation  is  to 
find  a  subtrahend,  which  subtrahend  is 
the  number  of  solid  f<*et  contained  in 
all  the  additions  to  the  cube,  by  the  last ' 
figure  4. 

Therefore  the  rule  directs,  "  multi- 
ply  the  triple  square  by  the  last  quo- 
tient figure. 

The  triple  square  it  must  be  re- 
membered, is  the  superficial  contents 
of  the  faces  a  c  .and  .0,  which  multipli- 
ed by  4,  the  depth  now  added  to  these 
faces,  or  squares,  gives  the  number  of 
solid  feet  contained  in  the  additions  by 
1200  triple  Sijuare-  the  last  quotient  figure  4. 

-i  last  'juotient  figure. 

48U0  fet-t,  equal  the  addilion  made  to  the  squares,  cr  faces,  a.  c,  b,  of 
Fig.  I,  a  depth  of  4  feet  on  each,    . 
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Fig. 


o 
20. 

16 


560 
60 


t4n 
triple  quotient, 
scpiare  of  the  last  quotient. 


Then,  "  Multiply  the  square  of  the  last  quo- 
tient figure  by  the  triple  quotient.^^  This  is  to 
fill  the  deiiciencies,  n  n  n,  Fig.  IT.  Now  these 
deticiencies  are  limited  in  length  by  the  length 
of  the  sides  (20)  and  the  triple  quotient  is  the 
sum  of  the  length  of  the  deficiencies'.  They  are 
limited  in  width  by  the  last  quotient  figure 
(4)  the  square  of  which  gives  the  area,  <>f  /su- 
perficial contents  at  one  end,  which  muiti])li- 
ed  into  their  length,  or  the  triple  quotient, 
which  is  the  same  thing,  gives   the  contents  of 


those  additions  4?i4,4h,  4m,  Fig.  IIL 


960  feet  disposed  in  the  deficimcies,  between  the  additions'  to  the 
squares  ac  b,  Fig.  III.  exhibits  these  deficiencies^  supplied 
4w4, 4?i,  4??.,  and  discovers  another  deficiency  irhere  these  ap' 
proach  together^  of  a  corner  ivanting  to  make  the  figure  a 
complete  cube. 

Lastly  "  Cube  the  last  (jiiotient  figure.''* 
This  is  done  to  fill  the  deficiency,  Fig.  IIL 
left  at  one  corner,  in  filling  up  the  other  de- 
ficiencies, n  n  n.  This  corner  is  limited  by 
those  deficiencies  on  every  side,  which  v/ere 
4  feet  in  breadth,  consequently  the  square  of 
4  will  be  the  solid  content  of  the  corner 
which  in  Fig.  IV.  see  is  seen  filled' 


Now  the  sum  of  these  additions  make  the 
subtrahend,  v/hich  subtract  li-or.\  the  dividend 
and  tl\e  work  is  done. 


16 

4 


61  feet  is  the  corner  e  e  e,  where  the  additions  n  n  ?z,   approach 
together. 

Figure  IV.  She \vs  the  pile  which  13824  solid  blocks  of  one  foot  each, 
v/ould  make  wjien  laid  together.  The  root  (24)  shews  the  length  of  a 
side  Fig.  I.  shews  the  pile  which  uould  be  formed  by  8000  of  those 
blocks,  first  laid  together  ;  Fig,  11.  and  Fig.  111.  shew  the  changes  wiiicli 
the  pile  passes  through  in  the  addition  of  the  remaining  5824  blocks  or  feet. 
^  Froof.  By  adding  the  contents  of  the  first  figure,  and  the  additions  ex- 
hibited in  the  other 


figures 


together. 
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Feet 
8000  Contents  of  Fig,  L 

4800  addition  to  the  faces  or  square  a,  c,  and  6,  Fig.  11. 
960  addition  to  fill  the  deficiencies  n,  w,  w,  Fig.  III. 
64  addition  at  the  corner,  e,  e,  e,  JPt^*.  JF.  where  the  additions 
which  till  the  deficiences  n,  rz,  n,  approach  together. 


13824  Number  of  blocks  or  solid  feet,  all  which  are  now  disposed 
in  Fig  IV.  forming  a  pile  or  solid  body  of  timber,  24  feet, 
on  a  side. 
&tjcH  is  the  demonstration  of  tte  reason  and  nature  of  the  various  steps  in 
the  operation  of  extracting  the  cube  root.     Proper  views  of  the  figures,  and 
of  those  steps  in  the  operation  illustrated  by  them,  will  not  generally  be  ac- 
quired without  some  diligence  or  attention.     Scholars  more  especially  will 
meet  with  difficulty.     For  their  assistance,  small  blocks  might  be  formed 
ofwood  in  imitation  of  the   Figures,  with   their  parts  in  different  pieces. 
By  the  help  of  these,  Masters,  in  most  instances,  would  be  able  to  lead 
their  pupils  into  the  right  conceptions  of  those  views,  which  are  here  giv- 
en of  the  nature  of  this  operation. 

S.  What  is  the  cube  root  of  21024576  .?  Answer,  276. 
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1.  What  is  the  cube  root  of  253395799552  ?  Ans.  6328. 
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5-:  What  is  the  cube  root  of  84.604519  ?  Ans.  4,59, 


6.  What  is  t^ic  cube  root  of  B, 


Ans.  l,2o-f 
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SUFPLEMEJTT  TO  THE  CUBE  ROOT. 


r%/VWV\ 


QUESTIONS. 

1.  What  is  a  Cube? 

2.  What  is  understood  by  the  cube  root  ? 

3.  What  is  it  to  extract  the  cube  root  ? 

4.  In  the  operation,  having  found  the  first  figure  of  the  root,  why  is  the 
cube  of  it  subtracted  from  the  period  in  which  it  was  taken  ? 

5.  Why  is  the  square  of  the  quotient  multiplied  by  SOO  ? 
G,  Why  is  the  quotient  multiplied  by  30  ? 
7.  Why  do  we  adi!<  the  triple  square  and  triple   quotient  together,  and 

the  sum  of  tliem  call  the  divisor  ? 

3.  To  find  the  subtraherid,  why  do  we  multiply  the  triple  square  by  tl^ 
last  quotient  figure  ?  the  square  of  the  last  quotient  figure  by  the  tri- 
ple quotient  ?  Why  do  we  cube  the  quotient  figure  ?  Why  do  these 
sums  added,  make  the  subtrahend  ? 

9.  How  is  the  operation  proved  ? 

EXERCISES  JJV^  THE  CUBE  ROOT. 

1.  If  a  bullet  6  inches  in  diameter  weigh  32lb.  what  will  a  bullet  of  the 
same  metal  weight  whose  diameter  is  3  inches  ?  ^ns.  4lb. 

JVoT-E.     « The   solid 


contents  of  similar  fig- 
ures are  in  proportion  to 


_       ^  J        A  /  ^^^^^  other,  as  the  cubes 

^  y(  £  "      /  ^  of  their  similar  sides,  or 


diameters." 


=''71 


4  A 
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} 


2.  What  is  the  side  of  a  cubical  mound,  equal  to  one  288  feet  long,  216 


broad  and  48  feet  high  ? 

^    r,    ^     /    3     o 


S     X      .: 

<=/    i^    A 


//  /  . 


9  ^'    ^/^ 


A.ns.  144/eef. 


A  ^ 


/ 


Y^"^' 


^^ 


3.  There  is  a  cubical  vessel  whose  side  is  two  feet ;  I  demand  the  side 
'Qf  a  vessel  which  shall  contain  three  times  as  much  ? 

Ans.  2/ec^  ten  inches  and  |-  nearly. 

Note.  Cube  the  given  side, 
multiply  it  by  the  given  pro- 
portion, and  the  cube  root  of 
the  product  will  be  the  side 


i:  i-^/~}-^  d:^3--i^^ 


sought. 


/^  ^  0  y 


k^^^'i 


// 


%  •fqCj£<'  I 


7 


/P''i 


i:',u: 


i.'Tffrl^^r        lmi0 


%C!fCO)^Si,C'^ 
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§  5.  FELLOWSHIP. 


'WX'X/VX 


FELLOWSHIP  is  a  rule  by  which  merchants  and  others,  trading  in 
partnership,  compute  their  particular  shares  of  the  gain  or  loss,  in  propor- 
tion to  their  stack  and  the  tim^  of  its  continuance  in  trade. 

It  is  of  two  kinds.  Single  and  Double. 

SLYGLE  FELLOWSHIP, 

Is  when  the  stocks  are  employed  equal  times. 

RULE. 

As  the  whole  sum  of  tlie  stock  is  to  the  whole  gain  or  loss,  so  is  each 
man's  particular  stock  to  his  particular  share  of  the  gam  or  loss. 

Proof.  Add  all  the  shares  of  the  gain  or  loss  together ;  and  if  the  work 
be  right,  the  sum  will  be  equal  to  the  whole  gain  or  loss. 

EXAMPLES. 

1.  Two  merchants,  A  and  B,  make  a  joir.t  stock  of  200  dollars  ;  A  puts 
in  75  dollars,  and  B  125  dollars  -,  they  trade  and  gain  50  dollars ;  what  is 
each  man's  share  of  the  gain  ^ 

OPERATION. 

Dols.  Buls.  Bols, 
^s  200  :  50  :  :  75  ^s  ^00  :  50  :  ;  125 

75  125 

250  £50 

S50  100 

-D.  cts.  50 


200)3750(18,75  A's  share  D.  cf<i.  ' 

200  200)6250(31,25  B'sshare. 

600 


1750 

1600  £50 

200 

1500  


1400  500 

400 

1000         18,75  A's  share.  

1000         31,25  B's  share.  1000 
1000 


50,00  Froof, 

2.  Divide  the  number  360  into  4  such  parts,  which  shall  be  to  eaeb  oth' 

er  as  3,  4,  5,  and  6. 

60"^ 

80  ! 
jQQ  y Answer, 

120  J 

360  Piu)of. 
Y 
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3.  A  man  died  leaving  3  sons,  to  whom  he  bequeathed  his  estate  in  the 
following  manner,  viz.  to  the  eldest  he  gave  184  dollars,  to  the  second  155 
dollars,  and  to  tiie  third  96  dollars  ;  but  when  his  debts  were  paid,  there 
were  but  184  dollars  left ;  What  is  each  one's  proportion  of  his  estate  ? 

Ans.  77,8291 

65,564  Y  Shares. 
40,606  J 


4.  A  and  B  companied  j  A  put  in  /f  45,  and  took  f  of  the  gain  ;  What 
didB  put  in  ?  AnSt  £S0» 

O  J9  0 
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DOUBLE  FELLOWSHIP. 
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DOUBLE  FELLOWSHIP,  or  Fellowsliip  with  time,  is  when  tlie 
stocks  of  partners  are  continued  unequal  times. 

RULE. 

Multiply  each  man's  stock  by  the  time  it  was  continued  in  ti*ade.  Then, 
As  the  whole  sum  of  the  products  is  to  the  whole  gain  or  loss,  so  h  each 
man's  particular  product  to  his  particular  share  of  the  loss  or  gain. 

EXJIMPLES. 

1.  A,  B  and  C,  entered  into  partnership  ;  A  put  in  85  dollars  for  8 
months  ;  B  put  in  60  dollars  for  10  months  ;  and  C  put  in  1£0  dollars  for 
3  months  ;  by  misfortune  they  lost  41  dollars  :  What  must  each  man  sus- 
tain of  the  loss  ? 

OPERATION. 


85             60 

120 

680  A's  product.  • 

8             10 

3 

600  B's  product.  "* 
360  C's  product. 

680           600 

360 

As  1640  :  41  :  : 680 

1640 

680 

As  1640  :  41  :  :  600 

680 

600 

2720 
16410)2788|^(i7  A's  loss. 
164 

J64l0)2460|0(15  B's  loss 
164 

820 

1148 

820 

1148 

* 

0000 

As  1640  :  41  :  :  360 

3^0 

£460 

123 

Dolls, 

17  A's  loss. 

15  B's  loss. 

9  C's  loss. 

16410)147610(9  C's  loss. 
1476 

oouo 


41  Proof. 
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2.  A,  B,  an  C,  trade  together ;  A,  at  first  put  in  480  dollars  for  8 
months,  then  put  in  200  dollars  more  and  continued  the  whole  in  trade  8 
months  longer,  at  the  end  of  which  he  took  out  his  whole  stock  ;  B  put 
in  8u0  dollars  for  9  months,  then  took  out  g583>333  and  continued  the 
rest  in  trade  3  months ;  C  put  in  g36o,666  for  ten  months,  then  put  in  250 
dollars  more,  and  continued  the  whole  in  trade  6  months  longer.  At  the 
end  of  thek-  partnership  they  had  cleared  1000  dollars ;  what  is  each  man's 
«hare  of  the  gain  ? 

Ans.  gS7'8,827  A's  share. 
320.452  B's  share. 
300,721  C's  share. 


H        ? 
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SVPPLEMEJ^T  TO  FELLOWSHIP. 

QUESTIONS. 

1.  What  is  Fellowship  ? 

2.  Of  how  many  kinds  is  Fellowship  ? 

3.  What  is  Single  Fellowship  ? 

4.  What  is  the  rule  for  operating  in  Single  Fellowship  ? 

5.  What  is  Double  Fellowship  ? 

6.  What  is  the  rule  for  operating  in  Double  Fellowship  ? 

7.  How  is  Fellowship  proved  ? 

EXERCISES  IJy  FELLOWSHIP, 

A,  B,  and  C,  hold  a  pasture  in  common,  for  which  they  pay  £20  pei-  an- 
num. In  this  pasture,  A  had  40  oxen  for  76  days  ;  B  had  36  oxen  for  50 
days,  and  C  had  50  oxen  for  90  days.  I  demand  what  part  each  of  these 
tenants  ought  to  pay  for  the /C  20, 

£.     s.     d.     q. 
^ns.  6     10     2      l^m  A's  part. 
5     17     1      C|«^f  B's  part. 
9     12     8      2|Jff  C's  part 


18^ 


BARTER. 
§  6.  BARTER. 
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BARTER  is  the  exchanginjij  of  one  commoditj  for  another,  and  teaches 
merchants  so  to  proportion  their  f^uantities,  that  neither  shall  sustain  loss. 
Proof.     By  changing  the  order  of  the  question. 

RULE. 

1.  When  the  quantity  of  one  commodity  is  given  with  its  value  or  the 
value  of  its  integer,  as  also  the  value  of  the  ivtegt^r  of  some  other  com- 
modiiij  to  be  ea^c  hanged  for  it,  to  find  the  quantiti/  of  this  commodity  .— . 
Find  the  value  of  the  commodity  of  which  the  quantity  is  given,  then  find 
how  much  of  the  other  commodity  at  the  rate  proposed  may  be  had  for  that 
sum. 

2.  If  the  quantities  of  hath  commodities  be  given,  and  it  should  be  re- 
quired  to  find  hoiv  much  of  some  Other  commodity,  or  how  much  money 
should  be  given  for  the  inequality  of  their  values  :  Find  the  separate  val- 
ue ot  the  two  given  commodities,  subtract  the  less  from  the  greater  and 
the  remainder  will  be  the  balance,  or  value  of  the  other  commodity.     ' 

3.  If  one  commodity  is  rated  above  the  ready  money  price,  to  find  the 
bartering  price  of  the  other:  .^ay,  as  the  ready  money  price  of  the  one  is  to 
the  bartering  price,  so  is  that  of  the  other  to  its  bartering  price. 

EXAMPLES. 

1.  How  much  Coffee  at  25  cents.  2.  1  have  760  gallons  of  molasses, 
per  lb.  can  I  have  for  561b.  of  tea     at  37  cents  5  mills  per  gallon,  which 


at  43  cents  per  lb  ? 

OPERATION. 

5  6  lb.  of  tea. 
,4  3  per  lb. 


1 

2  2 


6  8 
4 


lb.  oz. 


2  5)2  4,0  S{96,5^Ans, 
2  2  5 


15  8 
15  0 

8 
1   6 


1  would  exchange  for  66  cwt.  2  qr. 
of  cheese  at  4  dollars  p^r  cwt.  Must 
I  pay   or  receive   money,  and  how 

much  } 

Ans.  must  receive  g  1 9. 


2  5)1  2  8(5 
]   2  5 
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3.  A  and  B  barter  ;  A  has  150  bushels  of  wheat  at  5s.  9d,  per  bushel, 
for  which  B  gives  65  busliels  of  barley,  worth  2s.  10c?.  per  bushel,  and  the 
balance  in  oats  at  2.9.  Icf.  per  bushel ;  what  quantity  of  oats  must  A  re- 
ceive from f5.  Ans.  325J|  bushels. 


4.  A  has  linen  clotliwortli  20d.  an  Ell,  ready  money  ;  but  in  barter  he 
would  have  two  shillings  ;  B  has  broad  cloth  worth  14s.  6d.  per  yard,  ready 
money  j  at  what  price  ought  the  broad  cloth  to  be  rated  in  barter  ? 

dns»  ITs*  4dt  ^g^\ per  yard. 
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SUPPPLEMEJVT  TO  BdRTER. 


'W\'VVX 


QUESTIONS. 

1.  What  is  Barter  ? 

2.  When  and  how  does  this  rule  become  useful  to  merchants  ? 

3.  When  a  given  quantity  of  one  commodity  is  bartered  for  some  other 
commodity,  how  is  the  quantity  that  will  be  required  of  this  last 
commodity  found  ? 

4.  If  the  quantity  of  both  commodities  be  given,  and  it  be  required  to 
know  how  much  of  some  other  commodity,  or  how  much  money  must 
be  given  for  the  inequality,  what  is  the  method  of  procedure  ? 

5.  If  one  commodity  be  rated  above  the  money  price,  how  do  you  pro- 
ceed to  find  the  bartering  price  of  the  other  commodity  ? 

6.  How  is  Barter  proved  ? 

EXERCISES, 

1.  A  and  B  bartered  ;  A  liad  41  cwt.  of  liops,  S0.<?  per  cwt.  for  which 
B  gave  him  f^ti)  in  money,  and  the  rest  in  prunes,  at  5d.  per  lb.  I  demand 
how  many  prunes  E  gave  A,  besides  the  /;.20,  Jins.  17  C  Sqrs.  4lb, 


2.  How  much  wine  at  Sl»28  per  gallon,  must  I  have  for  £6  cwt.  ^2qt. 
141b  of  r^iisiiis,  at  ^9,444  per  cwt-  *dns  VJfygal.  Iqt,  Upt. 
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"  Loss  and  Gain  is  a  rule  which  enables  merchants  to  estimate  tlie  pro- 
fit or  loss  in  buying  and  selling  goods  ;  also  to  raise  er  fall  the  price  of 
tUem,  so  as  to  jrain  or  lose  so  much  per  cent " 
'  ^  CASE  L 

To  know  what  is  gained  or  lost  per  cent.     First,  find  what  the  gain  or 
loss  is  by  subtraction,  then  as  the  price  it  cost  is  to  the  gain  or  loss,  so  is 
glOO  (or  ,CiOO)  to  the  gain  or  loss  per  cent. 
^  ^  EXAMPLES. 

1.  If  I  buy  candles  at  16  cents  7  2.  Bought  Indigo  at  %\S0  per  lb. 
mills  per  lb.  and  sell  them  at  20  cts.  and  sold  the  same  at  90  cents  per 
per  lb.  what  shall  I  gain  per  cent  or    lb,  what  was  lost  per  cent  ? 


in  laying  out  100  dollars  ? 

OPERATION. 

I  sell  at  ,20  per  lb. 
Bought  at  ,16:  per  lb. 
,033  per  lb. 


I  gain 


Then  as  167 1  ,0  3  3 
10  0 


100 


D  cts. 


/to 


Ans.  25  dollars. 


/^^: 


a67)3,  3  0  0(19,76  Ans. 
1  6  7 


Xi' 


'■■>  I 


c  t- 


y- 


6  3  0 
5  0  3 

12  7  0 
116  9 


e  1  0 

0  0  2 


8 


S.  Bought  37  gallons  of  Brandy  4.  Bought  hats  at  4s,  a  piece,  and 

at  Sl,10  per  gallon,  and  sold  it  for  sold  them  again  at  4s9  ;  what  is  the 

g40  5  what  was  gained  or  lost  per  profit  in  laying  out  £\0(i  ? 

cent  ^               Ans,  gl,7l9  loss.  Ans. a%l5s. 


h    ? 


%   0  ff  (7 


1 
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CASE  II. 

'> 
To  know  how  a  commodity  must  be  sold  to  gain  or  lose  so  muck  per  cent;  \ 

As  100  dollars  (or  ;CiOO)  is  to  the  price  ;  soia  100  dollars  (or  ^100)  with  | 

the  profit  added  or  the  loss  subtracted  to  the  gaining  or  losing  price.  j 

EXAMPLES,  } 

1.  If  I  buy  wheat  at  SI, 25  per  bushel,        £.  If  a  barrel  of  rum  cost  j 
how  must  I  sell  it  to  gain  15  per  cent  ?  15  dollars,  how  must  it  be  sold 

to  lose  10  per  cent  ? 

Ans.  gl3,50. 

OPERATIOX. 

As  100:1,2  5  :  :115  /C^^/^"'f^' 

1   1  5  — -S 

6  2  0  f^t^fj/^" 

•     1  2  5  ''       A— -^^ 
1  2  5 

1>.  cis.  m.  /  ^     y  ^ // 

100)1  4,3  7  5(1,43  7  Ans.  ^-^z=^ 

10  0  /  />    >J  ^ 

4  3  7 
4  0  0 

3  0  0 


7  5  0 
7  0  0 


5  0 


V 


3.  If  120  lb.  of  steel  cost  jC 7,  how  must  I   sell  it  per  lb.  to  gain  15i 
per  cent  ?  Ans.  Is4  per  lb. 

^  7  ^     V     . 
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QUESTIONS. 

1.  What  is  Loss  and  Gain  ? 

2.  Having  the  price  at  wliich  goods  are  bought  and  sold,  how  is  the  loss 
or  gain  estimated  ? 

3.  To  know  how  much  a  commodity  must  be  valued  at  to  gain  or  lose 
so  much  per  cent,  what  is  the  method  of  procedure  ? 

4.  How  may  questions  in  Loss  and  Gain  be  proved  ? 

EXERCISES, 

1.  A  Draper  bought  100  yards  of  broadcloth  for  Co6.      I  demand  how 
he  must  sell  it  per  yard  to  gain  fA5  in  laying  out  >GlOO  ? 

Ans.  12s.  10(7.  2q.-j%V 


/  00 


fCrC-^fi 


/^'  ^ 


2.  Bought  SO  hogsheads  of  molasses  at  S600  ;  paid  in  duties  g20,66  ; 
for  freight  §540,78  ;  for  porterage  gG,05,aud  for  insurance,  §30,84  5  If 
I  sell  it  at  ^26  per  hogshead,  how  much  shall  I  gain  per  cent  x 


if-  a^ 


3  J 


Ans.  gn,695. 


^73  33. 
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§  8.  DU0DECUVIAL8  ; 
on,  CROSS  MULTIFLICATIOJ^\ 
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*|^hi3  rule  is  particularly  useful  to  "Workmen  aod  Artificers  in  casting 
up  the  contents  of  their  work. 

Dimensions  are  taken  in  feet,  inches  and  parts.  Inches  and  parts  are 
sometimes  called  primes  (')  seconds  ('')  thirds  ("')  and  fourths  {'    )» 

TABLE.  By  this  rule  also  may  be  calcu- 

12  Fouithft  make  i  Third.  lated  the  solid    contents  of  bodies, 

12  Thirds  -  -  -  1  Second*  having  the  measures  of  their  differ-. 

12  Seconds  -  -  -  1  Inch  or  prime,  ent  sides,  and  is  very  useful  therer 

12  Inches  or  Fr  1  Foot.  fore  in  measuring  wood. 

RULE. 

1.  Under  the  multiplicand  write  the  corresponding  denominations  of  the 
multiplier, 

2.  Multiply  each  term  in  the  multiplicand,  beginning  at  the  lowest,  by 
the  feet  in  the  multiplier,  and  write  the  result  of  each  under  its  respective 
term,  observing  to  carry  an  unit  for  every  12,  from  each  lower  denomin- 
ination  to  its  superior. 

S.  in  the  same  manner  multiply  the  muUiplicand,  by  the  inches  in  the 
multiplier,  and  write  tl'^e  result  of  each  term  in  the  multiplicand,  thus  mul- 
tiplied, one  place  to  the  light  hand  in  the  product. 

4,  Proceed  in  the  same  manner  with  the  other  parts  in  the  multiplier, 
which  if  seconds,  write  the  result  tivo  places  to  the  right  hand  ;  if  thirds, 
three  pfaces,  ^'c.  and  their  sum  will  be  the  answer  required. 

The  more  easily  to  comprehend  the  rule — Note.  Feet  multiplied  by  feet 

give  feet — Feet  multiplied  by  inch- 
es give  inches — Feet  multiplied  by 
seconds  give  seconds — Inches  mul- 
EXAMPLE3.  tiplied  by  inches  give  seconds — In- 

ches multiplied    by    seconds   give 
1.  Multiply  7  feet,   3  inches,  2      thirds — Seconds  multiplied  by  sec- 
ficcon  iS,  by  1  foot,  7  inches  and  3      onds  give  fourtiis. 
seconds. 

oPER.ynoN.  Here  I  multiply  the  7f.  Sin.  2" 

F.  I.  "  by  the  If.  in  the  mullipJier,  which 

7  3  2  gives  seconds,  inches  and  feet. 

1^3  Next  1  multiply  the  same  7f.  Sin, 

7  3  2  '"  '21'  by  the  7in.  saying  7  times  2  i& 

4  2  10  2  ""  14  which  is   once    12   and   2  over, 

]   9  f>  6  which  (2)  I  set  down   one  place  to 

p     J   11   7  9  i»  b~  tlie  right  hand  that  is  in  the  place 

of  thirds  and  carry  one  to  the  next 
place  and  proceed  in  the  same  man- 
ner with  the  otter  terms.  L»8tly,I  multiply  the  multiplicand  by  the  S^'say- 
ing  3  times  2.  o  which  I  set  down  two  places  to  the  right  hand  and  so  pro- 
ceed with  th«  other  terms  of  the  multiplicand.  The  sum  of  all  the  pro- 
ducts is  th<  answer. 
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2  3  4 

F.  L  P.I.  F.I. 

3  g ?  27 9  9  Frod,   5  g ?  25  &Prod.         Hl^^^ -P»'orf- 
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5.  MuUiplv  TL  I  ill.  ^'^  by  Tt.  6.  Multiply  <?f.  Sin,  7''hy  12f. 

Sin.  9"  "  Sin.  10'' 

Product  55f.  2in.  9"  3''^  9"''  Product  1 1 9f.  B'  2''  10'"  10"" 


r.  Ho^v  much  wood  in  a  load  which  measures  lOf.  in  length,  Sf.  9in.  i» 
widthj  and  4f.  Sin.  in  height ;  and  how  much  will  it  cost  at  SljSSper 
corf]  'r     Ans.  1  cord  and  47  solid  feet  over'^it  wilt  cost  Si  ^Icts.  8ni. 


1 
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Or,  v.'C  may  multiply  by  the  feet  as  already  directed,  and  for  the  inches,  1 
take  such  parts  of  the  multiplicand,  &c.  as  the  inches  are  aliquot  or  even  * 
parts  of  a  foot  as  done  in  the  rule  of  Practice 

8.  How  many  square  feet  in  a  board  of  16  feet  4  inches  in  length,  and 
2  feet  8  inches  wide  ? 

OPERATION.  Here  in  the  first  place  I  multiply 

Ff,       Xn.  the  i6ffc,  4in.  by  tlie  feet  (-2)  of  the 


6  inches  is  h 


16 

9, 


niulliplier  ;  the  inches 
an   even  part    of 


m 


32 

8 

8 

2  " 

2 

8  8 

(8)  not  be 
a  foot,  1  take 
such  as  are  an  even  part;  thus,  6in. 
is  half  a  foot,  therefore  divide  the 
multiplicand  by  2  for  6  inches,  and 
that  quotient  by  S  (2in.  is  \  of  6  in.) 
for  2  inches,  all  which  being  added 
give  the  product  of  16  feet  4  inches, 
multiplied  by  2  feet  8  inches 

9.  Another  board  is  18  feet  9  inches  in  length,  and  2  feet  6  inches  wide, 
how  many  square  feet  does  it  contain  f  Ans,  46f.  JOin.  6" 

By  Practice.  By  Duodecimal s. 


Ans.  43 


6  8 


10.  There  is  a  stock  of  15  boards,  12  icct  8  iiiciies  in  length,  and  13  in- 
ches wide  5  how  many  feet  of  boards  does  the  stock  contain  ^ 

Ans.  QOpfeet  10  inches. 
By  Practice.  By  Duodecimals 
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QUESTIONS. 

1.  Ofwhat  use  are  Duodecimals  ?    To  whom  more  specially  are  they 
useful  ? 

2.  In  what  are  dimensions  taken  ? 

o'  How  do  you  proceed  in  the  multiplication  of  duodecimals  ? 

4.  For  what  number  do  you  carry  ? 

5.  What  do  you  observe  in  regard  to  setting  dovm  the  product  difieren^ 
from  what  is  common  in  the  multiplication  of  other  numbers  ? 

6.  Ofwhat  term  is  the  product  which  arises  from  the  multiplication  o 
feet  by  inches  ?  feet  by  seconds  ?  inches  by  inches  ?  inches  by  sec 
onds  ?  seconds  by  seconds  ? 

7.  In  what  v/ay  can  the  operation  be  varied  ? 

EXERCISES. 

1.    Multiply   76   feet  3  inches  9  2.  What  is  the  product  of  Snf- 

seconds  by  84  feet  7"  inches  11  sec-      2in,  6  seconds,  multiplied  by   ISif. 

onds.  lin.  ^* 

OPERATION.  Ans.  67242f.  lOin,  1'^  4"'  G""* 

F,  I.  " 
finches  is^)7Q  3    9 

84  7  11 

76x  4=304  U    0 
7^X  8=608  0    0 
3x84=  21  0    0 
9x84=     5  3    0'^ 
I.  U)  S8  1  10  6 

"  6^)  6  4    3  9''« 

3i)  ^21)  3  2  1  10  6 
17  0  113 
10    8    76 

Frod.  6460  7    18  3 

3.  How  many  square  feet  in  ii 
stock  of  12  boards,  17f,  ?'  longhand 
If.  5in.  wide  ?        Ans.  298f.  11' 


4.  How  many  cubic  feet  of  wood 
in  a  load  Qi,  7'  long,  3f.  5^  high  and 
3f.  8'  wide  ?         Ans.  82f.  5'  V  A"" 
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The  dimensions  of  wainscotting,  paving,  plaistering  and  painting  are 
taken  in  feet  and  inches,  and  the  contents  given  in  yards* 

FAIJ^rTERS  ^JVn  JOLYERS, 

To  find  the  dimensions  of  their  work^  take  a  line  and  apply  one  end  of 
it  to  any  corner  of  the  room,  then  measure  the  room,  going  into  every  cor- 
ner with  the  line,  till  you  come  to  the  place  where  you  first  began  ;  then 
see  how  many  feet  and  incliea  the  string  contains  5  this  call  the  Compass  or 
Mound,  which  multiplied  into  the  height  of  the  room  and  the  product  di- 
vided by  9,  the  quotient  will  be  the  contents  in  yards. 

EXJIMPLES. 

1,  If  the  height  of  a  room  painted  2.  There  is  a  room  wainscotted 
be  12f,  4in.  and  the  compass  84f.  11  the  compass  of  which  is  47f.  S*  and 
in.  How  many  square  yards  doe«  it  the  height  7i.  6"  What  is  the  con- 
contain  ?       Ans,  II61 .  Sf,  S'  8*         tent  in  square  yards  ? 

Ans.  39Y.  5f.  4'^  6" 


// 

A  r- 

3 
4 

%9  ■ 

■  f 
3  8 
3S 

33  C 

%3 

'r-Y 

}/.^  ^y 

/I3  ^-^  ■ 

: — \ 7^     , 

U^<i-^^ 


aLAZIEKB  WORK  BY  THE  FOOT. 

To  find  the  dimensions  of  their  work,  multiply  the  height  of  window?, 
by  their  breadth. 

EXAMPLE. 

There  is  a  house  with  4  tiers  of  windows,  and  4  windows  in  a  tier ;  the 
height  of  the  first  tier  is~6fr-85;  of  the  second  5f.  9*  ;  of  the  third  4f.  €•; 
and  of  the  fourth  Sf.  1G» ;  and  the  breadth  of  each  is  3f.  5*  — Wha{  will  the 
glazing  come  to  at  19  cents  per  foot  ?  Ans.  g53,88. 


5-^' 


V 


T2  Y~v-~ 
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§  9.  ALLIGAtlON. 
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AliLIGATION  is  the  method  of  mixing  two  or  more  simples  of  differ- 
I  ent  qualities,  so  that  the  composition  may  be  of  a  mean  or  middle  quality. 
It  is  of  two  kinds,  Medial  and  Jilternate. 

ALLIGATIOJ^  MEDIAL. 

Alligation  Medial  is  when  the  quantities  and  prices   of  several  things 
are  g-iven  to  find  the  mean  price  of  the  mixture  compounded  of  those  things. 
^  ,  RULE. 

As  the  sum  of  the  quantities  or  whole  composition  is  to  their  total  value, 
so  is  any  part  of  the  composition  to  its  value  or  mean  price. 

EXJiMFLES. 
1.  A  farmer  mingled  19  bushels  of  wheat  at  ^s.  per  bushel,  and  40  bush- 
els  of  rye  at  4s.  per  bushel,  and  12  bushels  of  barley  at  3s.  per  bushel  to- 
gether.    I  demand  what  a  bushel  of  this  mixture  is  worth  ? 

OPERATION. 


S. 

14 
16 


Bush.  s.     C. 

19  Wheat,  at     .    6  is  5 
40  :^ye  —       4—8 

12  Barley    —       3—1 

.  ^um  of  the —  • — 

simples  71  Total  value.  15     10 

2.  A  Refiner  having  5lb.  of  silver  bullion, 
of  802;.  fine,  lOlb.  of  7oz.  fine,  and  5lb.  of 
6<9z.  fine  would  melt>all  together ;  I  demand 
what  fineness  \lh.  of  this  mass  shall  be  ? 

Ans.  60;^.   ^2>pwts,  Sgrs,  fine. 


Bush, 
.is  71  : 


15 

20 


s. 
10 


Bush. 
:  1 


71)3l0(4s.  4d.mq.   Jins. 
284 

26 
12 

)312(4f/. 
284 


28 
4 


)112(1{. 
71 


^"  '  '^  '^  *    •    '  41 

y/ 16  VL. 


TO 


A   A 
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.1LLIG.1TI0A^  ALTERJ^dTE, 

Is  the  method  of  finding  what  quantity  of  any  number  of  simples,  whose 
rates  are  j^iven  will  compose  a  mixture  of  a  jj;iven  rate,  it  is  therefore,  the 
reverse  of  Alligation  Isledial,  and  may  be  proved  by  it. 

RULE. 

1.  "Write  the  prices  of  the  simples,  the  least  uppermost,  &c.  in  a  col- 
vimn  under  each  other. 

2.  Connect  with  a  cohtinued  line  tlie  price  of  each  simple  or  ingredient, 
which  is  less  than  that  of  the  compound,  with  one  or  any  number  of  those 
rha.t  are  greater  than  the  compound,  and  each  greater  rate  or  price  with 
oiie  or  ivny  number  of  those  that  are  less. 

3-  Write  the  difference  between  the  mean  rate  or  price  and  that  of  each 
of  the  simples  opposite  to  the  rates  with  which  they  are  connected.' 

4  Then  if  onK*  one  difference  stand  against  any  rate  it  will  be  the 
quantity  belonging  to  tiiat  rate,  but  if  there  be  ^^several,  their  sum  will  be 
liic  quantity. 

Inoti:.  Questions  in  this  rule  admit  of  as  many  various  answers  as 
there  are  Various  ways  of  connecting  the  rates  of  the   ingredients  together. 

EX^SMFLES. 

A  goldsmith  would  mix  gold  of  18  carats  fine  with  some  of  16, 19,  22, 
and  ?j4  carats  fine,  so  that  the  compound  may  be  20  cai-ats  fine  5  what 
quantity  of  each  must  he  take  ? 

OPERATIOX.  PROOF. 

c»?r.  car. fine. 

4  of  gold  at  16"^  16x4=64 

2    -  -  -  -    ]8  I  18x2=36 

2  .  -  -  -    19  5>  Jlns.  19x2=38 

3  -  -  -  -    22  22x3=66 

4  -  -  -  -    24J  24x4=96 


pe ,4 

i  1^ — .  1 2 

Mx  20  car.    <[  1 9-^    }      2 

J  22-^  --J       2X1 


I! 


24 f  4 


oz- 


15  - —  QO  carats  fine  15)300{20  car  fine. 

2.  A  druggist  had  several  sorts  of  tea,  viz.  one  sort  at  12s.  per  lb.  anoth- 
er sort  at  1 1  s.  a  third  at  9>;.  and  a  fourth  at  8.s.  per  lb.  J  demand  how  much 
of  each  sort  he  must  mix  together,  that  the  whole  quantity  may  be  afforded 
at  10s.  per  lb. 

lb.     s.ji.lb.     '  lb.     s.p.lb.  lb.     s.p.lb. 

2  at  12  f3  at  12  fl  at  12 


1.  Ms.  <i 


I  at     9         -^^  '*"^-    1  2  at     9       ^'  ^^^^'  i  2  at    9 


8  1^3 


2  at     8  I  3  at     8  I  1  at     8 


lb.    s.p.lb.  lb.     S'p.lb.  lb.     s.p.lb. 

fl   at  12  f3  at  12  f2  at  12 

A     fl.,c    J  3  at  11  ^    ^  ^    J  1  at  11  f,    n       J  3  at  11 

'^'  '^''''  -^j  3  at     9         ^'  -^"^r  -^  3  at     9  ^'  ^''''  ^  1  at     9 

Ll  at     8  L2  at     8  ^3  at     8 

7.  Ms.  3lb.  of  each  sort. 

Note.  These  seven  answers  arise  from  as  m^my  different  ways  of  link- 
in;}-  ^he  rtUtd  ol^^lie  siiiiple*  together. 
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Case  2. 
When  the  rates  of  all  the  ingredients,  the  quantitjf  of  hut  om  of  them, 
and  the  mean  rate  of  the  whole  mixture  are  given  to  find  the  several  quan- 
tities of  the  rest,  in  proportion  to  the  given  qmmtitij  ;  take  the  diiference 
l^etween  eacli  price  and  the  mean  rate  as  befbi  c.     Then  say 

As  the  difference  of  that  simple  whose  quantity  is  given, 

Is  to  the  given  quantity, 

So  is  the  vest  of  the  diiferences  severally  5 

To  the  several  quantities  required. 

EXAMPLES. 

1.  How  much  wine,  at  80  cents,  at  '^'8,  and  92  cents  per  omUou  must  be 
mixed  with  four  gallons  of  wine  at  75  cents  per  gallon,  so  that  the  mixture 
may  be  worth  86  cents  per  gallon  .^ 

OPERATION. 

6 -J-  2=  8  stands  against  the  given  qnantitif. 
2-f-  6=  8 
6H-ll  =  ir 
ll-h  6=17 

gal.  cts. 

S  :  4at  80 
17  :  81 — 88  ner  s'al.     The  answer. 


86 


(75 ^- 

j  80-^- +■ 
\  88  H — '- 


92- 


As  8  :  4 


■{ 


8| 
17  :  8A— 92 


pel 


2.  A  man  being  determined  to  mix  10  bushels  of  wheat  at  4s  per  bushel, 
with  rye  at  3s  with  barley  at  2s  and  with  oats  at  Is  per  bushel ;  I  dcmami 
how  much  rye,  barley  and  oats  must  be  mixed  with  the  10  bushels  of  wheat 
that  the  whole  may  be  sold  at  28c?  per  busheL 


1.  Ans 


4  Ans 


B. 

2  2  of  Rye 
5  0  -  Barley 

12  2  -  Oats 

B. 

10  of  Rye 

11  -  Barley 
14  -  Oats 

^^ — .  // 
1  A  -^/^ 


B. 

r40ofRye 
2  Ans.  \  50  -  Barley     3  Ans. 
(.tiO  -  Oats 

B.p. 
ri2  2  of  Rye 
5  Ans.  <    5  0  -  Barley  6  Ans 
tl7  2  -  Oats 
B. 
C  50  of  Rye 
7  Ans.  <  70  -  Barley 
f  20  -  Oats 


{ 
{ 


B. 

8  of  Rye 
10  -  Barley 
14  -  Oats  ' 
B. 

2  of  Rye 
14  -  Barley 

10  -  Oats 


1% 


ALLIGATION. 


5?ECT.  in. 


Case  3. 
When  the  rates  of  the  several  ingredients^  the  quantity  to  he  compound- 
ed^ and  the  mean  rate  of  the  ivhole  mixture  are  given,  to  find  how  much  of 
each  sort  ivill  make  up  the  quantity,  find  the  differences  between  the  mean 
rate,  &c.  as  in  case  1.     Then, 

As  the  sum  of  the  quantities  or  differences, 
Is  to  the  given  quantity  or  whole  composition  ; 
So  is  the  diflierence  of  each  rate,    , 
To  the  required  quantity  of  each  rate. 
EXMIPLES, 
1.-  How  many  gallons  of  water,  of  no  value  must  be  mixed  with  brandy, 
at  one  dollar  twenty  cents  per  gallon,  so  as  to  fill  a  vessel  of  75  gallons, 
that  may  be  aftbrded  at  92  cents  per  gallon  ? 

OPERATION. 

GaL  Gal.     Gal. 

^      0->28  Gal.     GaL        528  :  U^of  Water. 


92^ 


*^l,20--'92         As  120  t  75 
Sum  120  ^ 


92  :  57};  -  Brandy. 


75  given  quantity. 

2.  Suppose  I  have  4  sorts  of  currants  of  M  12c?  18^  and  22d  per  lb.  of 
which  I  would  mix  1201b.  and  so  much  of  each  sort  ^sto  sell  them  at  l^d 
per  lb.  how  much  of  each  must  I  take  ? 


lb.    at 


Ans. 


5 

12  — 
24 
l48 


d<, 

8 


—  12  ( 

-18^ 

—  22J 


per  lb. 


3.  A  Grocer  has  currants  of  \d  M  9d  and  Wd  per  lb.  and  he  would 
make  a  mixture  of  2401b  so  that  it  might  be  afforded  at  M  per  lb.  how 


much  of  each  sort  must  he  take  "^ 


lb.    at    d. 


Ans 


I  24  —     61 
148-     9^'' 
L96-.  11 J 


lb. 


kh^  '  'J 


/{/9^C 


yx 
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SUFFLEMEJ^T  TO  ALLIGATIOJS^ 


WVV^"V 


QUESTIONS. 

1.  What  is  Alligation  .^ 

2.  Of  how  many  kinds  is  Alligation  ? 

3.  What  is  Alligation  Medial  ? 

4.  What  is  the  rule  for  operating  ? 

5.  What  is  Alligation  Alternate  ? 

6.  When  a  number  of  ingredients  of  different  prices  are  mixed  together, 
How  do  we  proceed  to  find  the  mean  price  of  the  compound  or 
mixture  ? 

7.  When  one  of  the  ingredients  is  limited  to  a  certain  quantity,  what  is 
the  method  of  procedure  ? 

8.  When  the  whole  composition  is  limited  io  a  certain  quantity,  how 
do  you  proceed  ? 

9.  How  is  Alligation  proved  ? 

EXERCISES, 

1.  A  Grocer  would  mix  three  2.  A  Goldsmith  has  several  sorts  of 
sorts  of  sugar  together  ;  one  sort  gold  ;  some  of  24  carats  fine,  some  of 
at  1  Of/,  per  lb.  another  at  7^.  and  22  and  some  of  18  carats  fine,  and 
another  at  6^^.  how  much  of  each  lie  would  have  ■  compounded  of  these 
sort  must  he  take  that  the  mixture  sorts  i^-A'i  quantity  of  60o^.  of  20  car- 
jnay  be  sold  for  8f/.  per  lb  t  rats  fine ;  I  demand  how  much  of  each 

Ans.  Sib.  at  \Qd.  9Jb.  at  Td  vj*     sort  he  must  have  }' 

Ans.  12oz.  24  carats  jins,    12  at  ^2 
V  .carats fine,  and  S6  at  IS  car.  fine, 

I  ^  -^-J  ^o^ ii-~\^ 


U  ■   /? 
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§  10.  POSITION. 


POSITION  is  a  rule  which  by  false  or  supposed  numbers,  taken  at 
pleasure,  discovers  the  true  one  required.  It  is  of  two  kinds  Single  and 
JDoubie. 

SIJVGLE  POSITIOJ^r, 

Is  the  working  of  one  supposed  number,  as  if  it  were  the  true  one,  to 
find  the  true  number. 

RULE. 

1.  Take  any  number  and  perform  the  saniQ  operations  with  it  as  are  de- 
scribed to  be  performed  in  tlie  question. 

2.  Then  say  as  the  sum  of  the  errors  is  to  the  given  sum,  so  is  the 
supposed  number  to  the  true  one  required. 

FvQof.  Add  the  several  parts  of  the  sum  together,  and  if  it  agree  with 
the  sum,  it  is  right. 

EXJIMPLES. 

1 .  Two  men,  A  and  B  having  found  a  bag  of  money,  disputed  who  should 
have  it  ?  A  said  the  half  third  and  one  fourth  of  the  money  made  130  dol- 
lars, and  if  B  could  tell  how  much  was  in  it,  he  should  have  it  all,  othev 
wise  he  should  have  nothing  ;  1  demand  how  much  was  in  the  bag  ? 

OPERATION. 

Suppose  60  dollars.  As  65  :  130  ::  60 

'  60 

The  half     sO  — — 

*    —third    £0  ,  65)7800(120  dolls,  ^^e  an3i£;gr. 

—  fourth  15  65 


65 


ISO 
130 


2.  AB  and  C  talking  of  their  ages, 
B  said  his  age  was  once  and  a  half 
tlie  age  of  A ;  and  C  eaid  his  age 
was  twice  mid  one  tenth  the  age  of 
both,  and  that  the  eum  of  their  ages 
was  95  5  what  v/as  the  age  of  each  ? 

A's  12,  B's  18,  C's  63  years. 


y 


000 

3.  A  person  having  spent  i  and  4 
of  his  money,  had  £2Q  f  left,  what 
had  he  at  first  ?  Ans.  /;  160 

4.  Seven  eights  of  a  certain  num- 
ber exceeds  four  fifths  by  6  ;  what  is 
that  number  ?  Ans.  80. 


ii^^-/.<'-^-/^. 


,/.  ^i^f,3 , 


sy^'-M 


?? 
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DOUBLE  POSITION. 
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DOUBLE  POSITIOJr. 

DOUBLE  POSITION  is  that  which  discovers  the  true  number,  or  num- 
ber sought,  by  making  use  of  two  supposed  numbers. 

RULE. 

1 .  Take  any  two  numbers  and  proceed  with  them  according  to  the  con- 
ditions of  the  question. 

2.  Place  each  error  against*  its  respective  position  or  supposed  number ; 
if  the  error  be  too  great,  mark  it  v/ith  +  ;  if  too  small  with  — 

3.  Multiply  them  cross  wise,  the  first  ^Dosition  by  the  last  error,  and  the 
last  position  by  the  first  error. 

4.  If  they  be  iilike,  that  is,  both  greater,  or  both  less  than  the  given  num- 
ber, divide  the  difference  of  tlie  products  by  the  difference  of  the  errors, 
and  the  quotient  will  be  the  answer  ;  but  if  the  errors  be  unlike,  divide  the 
sum  of  the  products  by  the  sum  of  the  errors,  and  the  quotient  will  be  the 


answer 


EXMIPLES. 


I.  A  man  lying  at  the  point  of  death,  left  to  his  three  sons  all  his  es- 
tate, viz.  to  F  half  wanting  50  dollars  j  to  G  one  third ;  and  to  H  the 
rest,  wliich  was  10  dollars  less  than  the  share  of  G.  I  demand  the  sum 
left,  and  each  son's  share. 

OPERATION. 

Suppose  the  sum  SCO  dollars.        Again  suppose  the  sum  900  dollars. 


Then  SOO-h 2— 50=100  F's  part.        Then  900^-2—50  =--400  F'spart. 

300—  3  =  i00  G's  part. 
G's  part  ICO— 10=  90  ll'spart.     G's  part 


900—  3 

300—10: 


:S0O  G's  part. 
^290  ll'spart. 


►Sum  of  all  tlie  parts     290 

Error     10 
Suppose. 


900 


Errors. 
10— 


"90  4- 


9000  £7000 
27000   ' 

Dollars. 


Sum  of  all  their  parts  990 

Error  90  + 
Having  proceeded  with  the  sup- 
posed numbers  according  to  the  con- 
ditions of  the  questionthe  sum  of 
all  their  parts  must  be  subtracted 
from  the  supposed  number  ;  thus 
the  290  is  subtracted  from  500,  the 
supposed  number,  6ic, 


The  divisor  is  the  sum  of  the  errors  90+ and  10 — 

2.  There  is  a  fish  whose  head  is  10  feet  long  ;  his  tail  as  long  ag  his 

head  and  half  the  length   of  his  body,  and   his   body  as  long  as  his  head 
and  tail  ;  what  is  the  whole  length  of  the  fish  ?         *  Aiis.  SO  feet. 


/ 


J  (p    rd 


^'X-^^^ 


/  o 


J^ 


/,  <- 
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S.  A  ceiidin  man  having  driven  his  swine  to  marketj  viz.  Hogs,  Sows  and 
Pigs,  received  fur  them  all  >C50  being  paid  for  every  hog  18s.  for  every 
sow  1 6«.  for  every  pig  2s  ;  there  were  as  many  hogs  as  sows,  and  for  av- 
ery  sow  there  were  three  pigs  |  I  demand  how  many  tiiere  were  of  each 
sort  ?  dns  25  hogs,  25  sows,  and  75 pigs. 

/f 

Jx    ^^ - 

J  ^ 


4.  A  and  B  laid  out  equal  sums  of  money  in  trade  ;  A  gained  a  sum 
equal  to  i  of  his  stock,  and  B  lost  225  dollars  ;  then  A's  money  was  dou- 
ble that  of  B's  ;  what  did  each  one  lay  out  f 


iL^^^ 


/( 


c 


900 

If 


n 


3^!^^ 


'<A;^^^?^ 


J/4  f  0  W 


z 


Ans.  600  dollari, 


/SAf' 


5.  A  and  B  have  the  same  income  ;  A  saves  |-  oi  his  ;  but  B  by  spend- 
ing 30  dollars  per  annulu  more  than  A,  at  the  end  of  8  years  find  himself 
40  dollars  in  debt  5  what  is  their  income,  and  what  does  each  spend  pe'- 
annum  ? 

An«.  Their  income  is  $200  per  ann.  A  spends  ^175,  4i*  ^  205  per  ann 

.;///<■ 

//// 
i    . 

/  l^  i    - 

I  i^  i 

/     .9    A 


9(0/7^ 


/*^-^<J^<5^^ 


4^y 
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§  11.  DISCOUSTT. 

vwwv 

DISCOUNT  is  an  allowance  made  for  tlie  payment  of  any  sam  of  mo 
nej  belore  it  becomes  due,  and  is  the  difleicnce   between  that  sum,  di\c 
sometime  hence,  and  its  present  worth. 

The  jJresent  wnfrth  of  iiny  smri  or  debt  ^ue  some  time  hence,  is  sucii 
a  sum  as,  if  put  to  interest,  w^ould  in  that  time  and  at  tlie  rate  p«r  cent  for 
which  the  discount  is  to  be  made,  amount  to  the  sum  or  debt  then  due. 

RULE. 
As  the  amount  of  100  dollars  for  the  given  time  and  rate  is  to  100  dol- 
lars, so  is  the  given  sum  to  its  present  worth,  which  subtracted  from.  th<^ 
given  sum  leaves  the  discount. 

EX.flMPLES. 
1.  What  is  the  discount  of  18321,63        2.  What  is  the  present  worth 
^ue  4  yeaifs  hence  at  6  per  cent  ?  org426  payable  in  4  years  and  12 

days,  discounting  at  the  rate  of  5 
oPERATiox.  percent?  Ans,  g354,515. 

DoUs. 

6  interest  of  100  dolls, 
4  years.  [1  year. 

24 
100 


124  amount. 


Then,  as  124  :  100  :  :  321,63  * 

321,63 

124)3;2163,00(259,379 

321,63  given  sum. 
259,379  present  worth. 

Ans.  62,251  discount. 

f 

§  IS.  EQUATION  OF  PAYMENTS. 

EQUATION  OF  PAYMENTS  is  the  finding  of  a  time  to  pay  at  once, 
several  debts  due  at  different  times,  so  that  neither  party  shall  sustain 
loss. 

RULE. 

Multiply  each  payment  by  the  time  at  whicli  it  is  due  ;  then  divide  the 
sum  of  the  products  by  the  sum  of  the  payments,  and  the  quotient  will  be 
the  equated  time. 


C0£ 


EQUATION  OF  PAYMENTS. 
EXMIFLES, 


Sect.  III.  12, 


1.  A  owes  B  136  dollars  io  be 
paid  in  10  months  ;  69  dollars  to  be 
paid  ill  7  months ;  and  260  to  be 
jiaid  in  4  montiis;  what  is  the  equat- 
ed time  for  the  payment  ol  the 
whole  ? 

CPEaATIOX. 

136x  10  =  1310 

96x  7=  G72 

260  X  4=:  1040 


492)3072(6  months. 

'2952 


120 
30 

492)3600(7  daj2. 
3444 


156- 


2.  I  owe  g65,125,  to  be  paid  i  in 
3  months,  i  in  5  months,  |  in  10 
months,  and  the  remainder  in  14 
months,  at  what  time  ought  the  whole 
to  be  paid  r 

An*.  6i  months. 


g  /  ^-  %X/^' 


^i  //■  /' 


3.  A  merchant,  has  ovvirig  ialiim 
/:  300,  to  be  paid  as  follows ;  £5^ 
at  2  months,  /,'  100  at  5  montlis,  and 
tiie  rest  at  8  months  ;  and  it  is  a- 
<i,reedto  make  o«e  payment  of  the 
whole ;  I  demand    when  that  time 


must  be  } 


Ans.  6  months. 


4.  A  mercliant  owes  me  900  dol- 
lars, to  be  paid  in  96  days,  130  dol- 
lars in  120  days,  500  dollars  in  80 
days,  1 267  dollars  in  27  days  ;  what 
is  the  mean  time  for  the  payment  of 
the  whole  ?  - 

Ans.  63  daySf  very  nearly^ 


Sect.  III.  15. 


OUAGING. 
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§  13.  GUAGINCi 


WWV\ 


GUAGING  is  taking  the  dimensions  of  a  cask  in  inches  to  find  its  con- 
tents in  o-allons  by  the  following 

"^  METHOD. 

1.  Addtvvo  thirds  of  the  diftercnce  between  the  head  and  bung  diame- 
ters to  the  head  diameter  for  the  mean  diameter  ;  but  if  the  staves  be  but 
little  curving  from  the  head  to  the  bung,  add  only  six  tenths  of  this  differ- 

cnce. 

2.  Square  tlie  mean  diameter,  which  multiplied  by  the  length  of  the  cask, 
and  the  product  divided  by  294,  for  wine,  or  by  359  for  ale,  the  quotient 
will  be  the  answer  in  gallons. 

EXMIFLES. 
1.  How  many  ale  or  beer  gallons  will  a   cask  hold,  whose  bun^  diame- 
ter is  31  inches,  head  diameter  25  inches,  and  whose  length  is  36  inches  ? 

OPERATION. 

SI  Bung  diam.  25  head  diam. 

25  Head  diam.     4  Two  thirds  diHerence. 


6  Difference. 


29  Mean  diam. 
29 


261 
58 


84 1  Square  of  mean  di a m 


36  Length. 


5046 
2523 


?9)30276(84  galls.  n|i  aU. 


.  Note.  1  In  taking  the 
length  of  the  casks,  an  al- 
lowance must  be  made  for 
the  tliickness  for  botU 
heads  of  one  inch,  1^  inch- 
es, or  2  inches  according 
to  the  size  of  the  cask. 

Note  2.  The  head  di- 
ameter must  be  taken  close 
to  the  chimes,  and  for 
small  casks,  add  3  tenths 
of  an  inch  ;  for  casks  of  40 
or  50  gallons,  4  tenths, 
and  for  larger  casks,  5  or  <> 
tenths,  and  the  sum  will  b? 
very  nearly  the  head'  di- 
ameter within. 


§  11.  MECHANICAL  POWERS. 
1.  OF  THE  LEVER. 

To  pul  what  weight  may  he  raised  or  balanced  hy  any  g^ven  power . 
Say  as  the  distance  between  the  body  to  be  raised  or  balanced,  and  the 
fulcrum  or  /7roo,  is  to  the  distance  between  the  prop  and  the  pomUyher^ 
the  power  is  applied  5  so  is  the  power  tx>  the  weight  which  it  will  balance 

or  raise. 


/ 
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EXAMPLE, 

IF  a  man  weighing  1501b  rest  on  the  end  of  a  lever  12  feet  long,  what 
weight  will  he  balance  on  the  other  end,  supposing  the  prop  lA  foot  from 
the  weight  ? 

12  feet  the  Lever. 

1,5  distance  of  the  iveight  from  the  fulcrum, 

10,5  distance  from  the  fulcrum  to  the  man.     Therefore. 
Feet^       Feet.       lb.       lb. 
As  1,5    :    10,5  :  :  150  :  1050  ^ns. 

2.  OF  THE  WHEEL  AJ^J)  AXLE. 

As  the  diameter  of  the  axle  is  to  the  diameter  of  the  wheel,  so  is  the 
power  applied  to  the  wheel,  to  the  weigiit  suspended  by  the  axle. 

EXJiMPLES. 

1.  A  meclianic  wishes  to  make  a  windlass  in  such  a  manner,  as  that  \lb 
applied  to  the  wheel  should  be  tqual  to  12  suspended  on  the  axle;  now 
supposing  the  axle  4  inches  diameter,  Required  the  diameter  of  the  wheel  ? 

lb.      in.      lb.      in. 
As  1    :    4  ;  :  12  :  48  Ans.  or  diameter  of  the  wheel. 

2.  Suppose  the  diameter  of  the  axle  6  inches  and  that  of  the  wheel  60 
inches,  what  power  at  the  wheel  will  balance  lO/ft  at  the  axle  }     Ans.  ^Ib, 

3.  OF  THE  SCREW. 

The  power  is  to  the  weight  to  be  rai«;ed  as  the  distance  between  2  threads 
of  the  screw  is  to  the  circumference  of  a  circle  described  by  the  power  ap- 
plied at  the  erd  of  the  lever. 

Note].  To  find  the  circumference  of  the  circle  described  by  the  end 
of  the  lever ^  multiply  the  double  of  the  lever  by  3,14159,  the  product  will 
be  the  circumference. 

Note  2.     it  is  usual  to  abate  X  of  the  eifect  of  the  machine  for  friction. 

EXMIPLES. 

There  is  a  screw  whose  threads  are  an  inch  a»under  ;  the  le\er  by  whicli 
it  is  turned^  is  36  inches  long,  and  the  weight  to  be  raised  a  ton,  or  2240/6, 
What  power  or  force  must  be  applied  to  the  end  of  the  lever,  sufficient  to 
turn  the  screw  that  is  to  raise  the  weight  ? 

J7ie  /eccr  36x2=724-3, 14159=226,l94-|-^'^g  circumference. 
circumf,        in.      lb.  lb. 

Then,  as  226,194  :    1  :  :  2240  :  9,903 

PROBLEMS. 

1.  The  diameter  of  a  circle  being  ^i^iveu  to  find  the  circumference,  m\i\- 
liply  the  diameterby  3,14150  ;  the  product  will  be  the  circumference. 

2~  To  find  the  area  of  a  circle,  the  diameter  being  given,  multiply  th. 
square  of  the  diameter  by  ,785398  ;  the  product  is  the  area. 

3.  To  measure  the  solidity   of  any  irregular  body,  whose  diinension.^ 
cannot  be  taken,  put  the  body  into  some  regular  vessel  and  fill  it  with  wn- 
ter,  thea  taking  out  the  body,  measure  the  fall  of  water  in  the  vessel  ;    il 
t!fe  vessel  be  i^quare,  multiply  the  side  by  itself,  and  the  product  by  tb' 
f»Ht  of  water,, which  gives  the  solid  contents  of  the  irregular  body. 
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^■V-VW^X'*'*.' 


1.  THE  Northern  Lights  were  first  obsei-ved  in  London  1560;  how- 
many  years  since  ? 

2.  What  number  multiplied  by  43  produces  88150  ?  Ans.  3050. 

3.  If  a  cannon  may  be  discharged  twice  with  61b  of  powder,  how  many 
times  will  7C.  Sqrs.  ITlbs.  discharge  the  same  piece  ?       Ans.  259  timeSi 

4.  Reduce  14  guineas  and,x;73  13s.  6id,  to  Federal  Money. 

Ans.  S3 17,595. 

5.  AVhatis  the  interest  bf  879,49  one  year  and  five  months  9 

Ans.  g6,754. 

6.  A  ov/ed  B  8317,19,  for  which  he  gave  his  note  on  interest,  bearing 
date  July  12th,  1797.  On  the  back  of  the  note  are  these  several  endorse- 
mentsy  viz. 

Oct.  17th,  1797,  Received  in  cash  g61,10. 
March  20th,  1798,  Received  17Cwt.  beef,  atg4,33  percwt. 
Jan.  1st.  1800,  Received  in  cash,  g84. 

What  was  there  due  from  A  to  B  of  principal  and  interest,  Sept,  ISth^ 
1801  ?  Ans.  Si44,3G3. 

7.  W'hat  cost  I  Si  yards  of  flannel  at  ls8i  per  yard  ^  Ans.  £\  3s  O^df, 

8.  W^hat  must  1  give  for  ^Cwt,  '2qrs.  13/6.  of  cheese  at  7  cts.  per  lb  ? 

Ans.  828,35. 

9.  What  will  35  yards  of  broad  cloth  cost  at  32s6  per  yard  r 

Ans.  £4\  2s.  6(1. 

10.  What  will  be  the  cost  of  a  loin  of  veal,  weighing  l(5ilb.  at  2id  per  lb  ? 

Ans.  3s.  5H. 

1 1.  What  will  B7Ub  of  tallow  cost  at  Hd.  per  lb  .^     Ans.  £3  lis,  3d. 

12.  What  v/ill  196  yards  of  tape  cost  at  3  farthings  per  yard  ? 

Ans.  12s.  3d, 

13.  What  will  5Q  bushels  of  oats  cost  at  2s  5^d.  per  bushel  r 

Ans.  £6  8s.  4d. 

14.  At  Co  7s.  6rf.  per  cwt.  for  sugar,  what  is  that  per  lb  ?        Ans.  7d. 

15.  How  much  in  length  of  a  board  that  is  10  inches  wide  will  it  require 
to  make  a  square  foot  ?  Ans.  14^\  feet. 

16.  How  many  square  feet  in  a  board  1  foot  3  inches  wide,  and  14  feet  9 
inches  long  .^  Ans.  18/.  5'  3" 

'  17.  How  much  wood  in  a  load  9  feet  long,  3*  wide,  and  2  feet  9  inches 
i>igh  P  Ans.  8(>/.  7'  6"' 

i  §.  At  SI  »53  per  yard  for  cloth,  what  must  I  give  for  72  yaxds  ? 

Ans.  S95,76. 
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19.  If  2i  cwt.  of  cotton  wool  cost  ^11  17s.  6rf.  what  is  that  per  lb  ? 

Ans.  Uid. 

20.  If  1832i  gallons  of  wine  cost  £U  6s.  what  is  that  per  gallon  ? 

Ans.  5 id, 
9A,  What  will  53^1b  of  beef  cost  at  5  cts.  5m.  per  lb  ?      Ans.  &2,942. 

22.  What  will  50  bushels  of  potatoes  cost  at  21  cents  per  bushel  ? 

Ans.  §10,50. 

23.  At  glO,76  per  cwt.  for  sugar,  what  is  that  per  lb  ?    Ans.  S0,096. 

24.  What  will  be  a  man's  wages  for  6  months,  at  43  cents  per  daj, 
v/oiking  5i  days  per  week  ?  -^"^*  S6l,49. 

25.  What  must  1  give  for  pasturing  my  horse  19  weeks,  at  33  cents  per 
^veek?  &  i-  b  Ans.  SG,2r. 

26.  How  many  revolutions  does  the  moom  perform  in  144  years,  2  days, 
10  hours.     One  revolution  being  in  27  days,  7h.  43m.  Ans.  1925, 

27.  What  will  7  pieces  of  cloth  containing  27  yards  each,  come  to  at 
15s.  4^d.  per  yard  ?  Ans,  £  145  5s,  lOhd, 

28.  A  man  spends  23  dolls.  69  cents,  5  mills,  in  a  year,  what  is  that  per 
tjay  P  *  Ans.  gO,064. 

29.  Suppose  the  Legislature  of  this  State  ^should  grant  a  tax  of  7  cents 
5  mills  on  a  dollar,  what  will  a  man 's  tax  be,  who  is  142  dollars  40  cents 
on  the  list  5^  Ans.  810«395. 

f)0.  A  Bankrupt,  whose  effects  are  5948  dollars,  can  pay  his^  creditors 
but  28  cts.  5  mills  on  the  dollar.  WT^at  does  he  owe  ?    Ans.  g  13582,  6ol. 

.51.  Suppose  a  cisteiT.  having  a  pipe  that  conveys  4  gallons,  2qts.  into 
it  in  an  hour,  has  another  that  lets  out  2  gallons,  Iqt.  Ipt.  in  an  hour,  il  the 
cister'.  contains  84  gallons,  in  what  time  will  it  be  tilled  ? 

Ans.  39h.  31m.  45Afs. 

32.  If  80  dollars  worth  of  provisions  will  serve  20  men  25  days,  what 
number  of  men  will  the  same  provisions  serve  10  days  ?     Ans.  50  men.   _ 

33.  IfG  men  spend  16  dollars  7  cents  in  40  days,  how  long  will  loj 
men  be  spending  100  dollars  ?  Ans.  1 1  days,  Ih.  30m.  18s. 

34.  Abridge  built  across  a  river  in  6  months,  by  4a  men,  was  wash- 
ed away  by  the  current;  required  the  number  of  workmen  sufficient  to 
build  another  of  twice  as  much  worth  in  4  months  ?  Ans.  135  men. 

35.  Four  men.  A,  B,  C,  &  D,  found  a  purse  of  money  containing  12  dol- 
lars, they  agree  that  A  shall  have  one  thii^l,  B  one  fourth,  C  one  sixm 
and  J)  one  ei-hth  of  it,  what  must  each  man  have  according  to  th.s 
iiiiiecnent.^  Ans.  A's  share  »4,57 If     B's  share,  83,4284- 

^  C's  sha^-e  S2,285f     D's  share,  Sl,7l4f    ^ 

S5.  A  certain  usurer  lent /;90  for  12  .months,  and  received   pnncipa. 

and  interest  /G95  8s.     1  demand  at  what  late  per  cent  he  received  interesi. 

Ans.  6  per  cent, 
37.  If  u  gentleman  have  an  estate  of  yC  1000  per  annum,^how  niuch  may 
he  spend  per  day  to  lay  up  three  score  guineas  at  the  year's  end  . 

38    What  is  the  length  of  a  road,  which  being  3S  feet  wide  contains  an 
^  p  Ans.  80  rods  in  lengtii. 

^"^  3V  Req^iired  a  number  from  which  if  7  be  subtracted,  and  tlie  remain- 
der be  dividet)  bv  8,  and  the  quotient  be  multiplied  by  5,  and  4  added  to 
the  product,  the  ^square  root  nf  the  sum  extracunl,  and  three  ti)urths  ol  tha. 
root  cubed,  the  cube  divided  by  9,  the  lust  quotient  may  be  24  ? 

Ans.  1  Uo . 

40  '  If  a  miarter  of  wheat  al^ords  60  ten  penny  loaves,  how  many  eigh; 
penny  loaves  may  be  obtained  from  it  ?         Av.-t  75  ei^U  immvj  loaves. 
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41.  If  tlie  carriage  of  7  cvvt.  2qr.  for  105  miles  be  /Cl  ds.  how  far  may  5 
cwt.  Iqr.  be  carried  for  the  same  money  r  Ans.  1 50  miies. 

.  42.  If  50  men  consume  15  bushels   of  grain  in  40  ilays,  how  much  will 
5h  men  consume  in  sixty  days  ?  Ans  I3h  bushels, 

43.  On  the  same  supposition,  how  long  will  50  bushels  maintain  04 
men  ?  Ans.  104  days,  4  hours. 

44.  A  gentleman  having  50s.  to  pay  among  his  laborers  for  a  day*s  work-, 
would  give  to  every  boy  tid.  to  every  woman  8d.  and  to  every  man  I6<i. 
the  number  of  boys,  women  and  men  was  the  same  ;  I  demand  the  number 
of  each  ?  Ans.  20. 

45.  A  gentleman  had  £7  ir.f.  6d.  to  pay  among  his  laborers  ;  to  every 
boy  he  gave  6d.  to  every  woman  8d.  and  to  every  man  l6d.  and  there  were 
for  every  boy  three  women,  and  for  every  woman  2  men  ;  I  demand  the 
number  of  each  ?  Ans.  15  boys,  45  women,  and  90  men, 

46.  Three  Gardeners,  A,  B.  and  C,  having  bought  a  piece  of  ground,  fi!ul 
the  profits  of  it  amount  to  120/.  per  annum.  Now  the  sum  of  money  which 
they  laid  down  was  in  such  proportion,  that  as  often  as  A  paid  51.  B  nsdd 
71.  and  as  often  as  B  paid  At.  C  paid  6/.  I  demand  how  much  each  man 
must  have  per  annum  of  the  gain  t 

Ans.  A  £26  13s  4d.     B  £37  6s.  Sd.     C  £56.  ^ 

47.  A  young  man  received  210/.  which  was  2-3ds  of  his  eldest  brother's 
portion  ;  now  three  times  the  eldest  brother's  portion  was  half  the  father's 
estate ;  I  demand  how  much  the  estate  was  ?  *'']n3.  ^■189t'). 

48.  Two  men  depart  both  from  one  place,  the  one  goes  North,  and  the 
other  South  ;  the  one  goes  7  miles  a  day,  the  other  1 1  miles  a  day  ;  how  far 
are  they  distant  the  12th  day  after  their  departure  ?         Ans.  216  miles. 

49.  Two  men  depart  both  from  one  place,  and  both  go  the  same  road  ; 
the  one  travels  12  miles  every  day,  the  other  17  miles  every  day  j  how  far 
are  they  distant  the  10th  day  after  their  departure  ?  Ans.  50  mtlrs. 

50.  The  river  Pois  1000  feet  broad,  and  10  feet  deep,  an<l  it  runs  att!;a 
rate  of  4  miles  anliour.  In  what  time  will  it  discharge  a  cubic  mile  of  wa- 
ter (reckoning  5000  feet  to  the  mile)  into  the  sea  .^     Jins.  26  days,  1  hour. 

51.  If  the  country  which  supplies  tlie  river  Po  w4th  water,  be  380  miles 
long  and  120  broad,  and  the  whole  land  upon  the  surface  of  the  earth  be 
62,700,000  square  miles,  and  if  the  quantity  of  water  discharged  by  tlie  riv  - 
ers  into  the  sea  be  every  wliere  proportional  to  the  extent  of  land  by  which 
the  rivers  are  supplied  ;  how  many  times  greater  than  the  Po  will  the  wholo 
amount  of  the  rivers  be  ?  Jins.  1375  ihms. 

52.  Upon  the  same  supposition,  what  quantity  of  water  altogetlier  wiU 
be  discharged  by  all  the  rivers  into  the  sea  in  a  year  ? 

Jhis.  19272  cubic  viile:^. 

53.  If  the  proportion  of  the  sea  on  the  surface  of  the  earth  to  tliat  of  hand 
be  as  10|-  to  5,  and  the  mean  depth  of  the  sea  be  a  quarter  of  a  mile  5  how 
many  years  would  it  take  if  the  ocean  were  empty  to  fill  it  by  the  rivers 
running  at  the  present  rate  ?      Jlns.  1708  years,  17  days,  and  12  hours. 

54.  If  a  cubic  foot  of  water  weigh  1000  oz.  avordupois>  and  the  weight 
of  mercury  be  13|-  times  greater  than  of  water,  and  the  height  of  the  mer- 
cury in  the  barometer  (the  weight  of  which  is  equal  to  the  weight  of  a  col- 
umn of  air  on  the  same  base,  extending  to  the  top  of  the  atmosphere)  be  30 
inches  ;  what  will  be  the  weight  of  the  air  upon  a  square  foot .''  a  square 
mile  ?  and  what  will  be  the  whole  weight  of  the  atmosphere,  supposing  the 
size  of  the  earth  as  in  questions  51  and  53  ? 

Jins.        2109,375  ^pounds  weight  on  a  square  foot. 
52734575000         -         -         -    ''^  square  mile  , 
10249980468750000000  -  -     of  the  whole  atmosphere. 


208  MISCELLANEOUS  QUESTIONS. 

5'5,  A  began  trade  June  1,  with  40  dollars,  and  took  in  B  as  a  partner. 
Sept.  8,  following,  with  l£0  dollars ;  on  Dec.  24,  A  put  in  190  dollars  more, 
and  continued  the  whole  in  trade  till  May  5,  following,  when  their  whole 
jijain  was  found  to  be  8-2  dollars  ;  what  is  each  partner's  share  ? 

Ms.  JPs  share  g47,06o4-2?'s  share  834,934  + 

5Q.  If  I  give  80  bushels  of  potatoes  at  21  cents  per  bushel,  and  240i&,  oi 
flax,  at  15  cents  per  lb.  for  64  bushels  of  salt,  what  is  the  salt  per  bushel  ? 

Ans.  S0,825. 

57.  What  is  the  present  worth  of  482  dollars,  payable  4  years  hence,  dis- 
counting at  the  rate  of  6  per  cent  ?  Ans.  g388,709. 

58.  1  have  owing  to  me  as  follows  :  viz.  818,73  in  8  months  :  S46,00  in 
5  months  ;  and  104,84  in  3  months ;  what  is  the  mean  time  for  the  pay- 
ment of  the  v/hole  .^  Ans.  4  months  2  days, 

59.  If  I  sell  500  deals  at  \5d.  a  piece,  and  lose  ^^9  per  cent,  what  do  I 
lose  in  the  whole  quantity  ^  Ans.  iC2  16s.  6rf. 

60.  If  I  buy  1000  Ells  Flemish  of  linen  for  i:90,  what  may  I  sell  it  per 
El]  in  London,  to  gain  /C 10  in  the  whole  }  Ans.  Is.  1  Hrf, 

61.  How  many  wine  gallons  in  a  cask,  whose  bUng  diameter  measures 
9J  inches,  head  diameter  21  inches,  and  length  30  inches  ? 

Ans.  63  gals.  Sqts. 

62.  A  military  officer  drew  up  his  soldiers  in  rank  and  file,  having  tlie 
number  in  rank  and  file  equal ;  on  being  reinforced  with  three  times  his 
first  number  of  men,  he  placed  them  all  in  the  same  form,  &  then  the  number 
in  rank  and  file  was  just  double  whatit  was  at  first  5  he  was  again  reinforced 
with  three  times  his  first  number  of  men,  and  after  placing  the  whole  in  the 
same  form  as  at  first,  his  number  in  rank  and  file  was  40  men  each  5  How 
many  men  had  he  at  first  ?  Ans.  100. 

63.  Two  ships  A  and  B  sailed  from  a  certain  port  at  the  same  time  ;  A 
sailed  north  8  miles  an  hour,  and  B  east  6  miles  an  howr ;  What  was  their 
distance  at  the  end  of  one  hour  ^  Ans.  10  miles. 

64.  A  hare  starts  12  rods  before  abound  ;  but  is  not  perceived  by  him 
until  she  has  been  up  45  seconds  ;  she  scuds  away  at  the  rate  often  miles 
an  hour,  and  the  dog  on  view,  makes  after  at  the  rate  of  16  miles  an  hour. 
How  long  will  the  hound  be  in  overtaking  the  hare,  and  what  distance 
will  lie  run  ?  Ans.  97^  seconds,  he  will  run  2288 /ee^ 

65.  A  fellow  said  that  when  he  counted  his  nuts  two  by  two,  three  bj 
three,  four  by  four,  five  by  five,  and  six«by  six,  there  was  still  an  odd  one  ; 
but  when  he  counted  them  seven  by  seven  they  came  out  even  ;  How  ma- 
ny had  he  ?  Ans.  721. 

66.  There  is  an  island  50  miles  in  circumference,  and  three  men  start 
together  to  travel  the  same  way  about  it ;  A  goes  7  miles  per  day,  B  8,  and 
C  9  ;  when  will  they  all  come  together  again,  and  how  far  will  they  trav- 
el ?         Am.  50  daijs.  A  350  miles.     B  400,  and  C.  450. 

67.  If  a  weight  of  14401b.  be  placed  1  foot  from  the  prop,  at  what  dis- 
tance fiom  the  prop  must  a  power  of  I60lb.  be  applied  to  balance  it  ? 

Ans.  9  feet, 

68.  Sound,  uninterrupted,  moves  about  1142  feet  in  a  second  ;  suppos- 
ing in  a  thunder  storm,  the  space  between  the  lightning  and  thunder  be  sis; 
seconds  ;  at  what  distance  was  the  explosion  ? 

'Xns,  1rmile,^6  rodSfXfoot. 
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69.  A  cannon  ball  at  the  first  discharge,  flie«  about  a  mile  in  eijs^ht  sec- 
onds ;  at  this  rate,  how  long  would  a  ball  be  in  passing  from  the  Earth  to 
the  Sun,  it  being,  as  Astronomers  well  know,  95173000  ? 

Ans.  24  y^ars,  52  rfa^s,  Shours,  33w.  20s. 

70.  A  General  disposing  his  army  into  a  square  battalion,  found  he  had 
231  over  and  above  ;  but  increasing  each  side  with  one  soldier,  he  wanted 
44  to  fill  up  the  square  ;  Of  how  many  men  did  his  ^rmy  consist  ? 

Ans.  19000. 

71.  A  and  B  cleared  by  an  adventure  at  sea  45  guineas,  which  was  /C35 
jjer  cent  upon  the  money  advanced,  and  with  which  they  agreed  to  pur- 
chase a  geptcel  horse  and  carriage,  whereof  they  were  to  have  the  use  ia 
proportion  to  the  sums  adventured,  which  was  found  to  be  11  to  A,  as  ofi- 
ten  as  8  to  B  ;  what  money  did  each  adventure  ? 

Ans.  A  <C104  4s.  2\^d.     B  £75  15s.  9^\d, 

72.  Tubes  may  be  made  of  gold  weighing  not  more  than  at  the  rate  of 
T^Vr  ^^  ^  grain  per  foot ;  what  would  be  the  weight  of  such  a  tube,  which 
would  extend  across  the  Atlantic  from  Boston  to  London,  estimating  th^ 
distance  at  3000  mile*  ? 

Ans.  2p».  6pwt.  3^*^5Tf 


F LEASING  JiJS'D  DIVERTJJSTG  qUESTIOJ^S, 


1.  There  was  a  well  30  feet  deep  ;  a  frog  at  the  bottom  could  jump  up 
8  feet  every  day,  but  he  would  fall  back  two  feet  every  night.  How  ma- 
ny days  did  it  take  the  frog  to  jump  out  ? 

2.  Two  men  were  driving  sheep  to  market,  says  one  to  another  give 
me  one  of  yours  and  I  shall  have  as  many  as  you  ;  the  other  says,  give  me 
one  of  yours  and  I  shall  have  as  many  a»ain  as  you.  How  many  had 
each  ? 

3.  As  I  was  going  to  St.  Ives, 
1  met  seven  wives, 
Every  wife  had  seven  sacks. 
Every  sack  had  seven  cats. 
Every  cat  had  seven  kits, 
Kits,  cats,  sacks  and  wives, 
How  many  >yere  going  to  St.  Ives  ? 

4.  The  account  of  a,  certain  school  is  as  follows,  viz.  1-16  of  the  boys 
learn  geometry,  3-8  learn  grammar,  3-10  learn  arithmetic,  3-20  to  write, 
and  9  learn  to  read  :  1  demand  the  number  of  ei^ch  ? 

A  man  driving  l|is  geese  to  market,  was  met  by  another,   who  said, 

d  morrow  master,  with  your  hundred  geese ;  says  he,  1  have  not  an 

Ired,  but  if  I  had  half  as  many  as  I  now  have,  and  two  geese  and  a 

beside  the  number  I  now  have  already,  |  shQuld  have  an  hundred. 

/  raany  had  he  f 

Cc 
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6  Three  travellers  met  at  a  Caravansary,  or  inn  in  Persia  ;  and  two  of 
them  brought  their  provision  Slong  with  them,  according  to  the  custom  of 
the  country  ;  but  the  third  not  having  provided  any,  proposed  to  the  oth- 
ers that  they  should  eat  together,  and  he  would  pay  the  value  of  his  pro- 
portion.  Tliis  being  agreed  to,  A  produces  5  loaves,  ami  B  3  loaves, 
which  the  travellers  eat  together,  and  G  paid  8  pieces  of  money  as  the  val- 
ue of  his  share,  with  which  the  others  were  satisfied,  but  quarreled  about 
tiie  dividing  of  it.  Upon  this,  the  aftuir  was  referred  to  the  Judge,  who 
decided  the  dispute  by  an  impartial  sentence.     Required  his  decision  ? 

7.  Suppose  the  9  digits  tobe  placed  in  a  quadrangular  form  ;  I  demand  in 
Vhat  order  they  must  stand,  that  ajiy  three  figures  in  a  right  line  may  make 
just  15  ?       " 

8.  K  countryman  having  a  Fox,  a  Goose,  and  a  peck  of  corn,  in  his 
jouruty,  came  to  a  river,  where  it  so  happened  that  he  could  carry  but  one 
over  at  a  time.  Now  as  no  two  were  to  be  left  together  that  might  de- 
stroy each  other  ;  so  he  was  at  his  v;its  end  how  to  dispose  of  them  ;  for 
says  he,  tho'  the  corn  can't  eat  the  goose*  nor  the  goose  eat  the  fox  ;  ^^tt 
the  fox  can  eat  the  goose,  and  the  goose  eat  the  corn.  The  question  is? 
liow  he  must  carry  them  over  that  they  may  not  devour  each  other  ? 

9.  Three  jealous  husbands  with  their  wives,  being  ready  to  pass  by 
night  over  a  river,  do  find  at  water  side  a  boat  which  can  carry  but  two 
persons  at  once,  and  for  want  of  a  waterman  they  are  necessitated  to 
row  themselves  over  the  river  at  several  time^  :  I'he  question  is,  how 
those  six  persons  shall  passby  2  &  2,  so  that  none  of  the  three  wives  may  be 
found  in  the  company  of  one  or  two  men,  unless  her  husband  be  present  r 

10.  Two  merry  companions  are  to  have  equal  shares  of  8  gallons  of 
wine,  which  are  in  a  vessel  containing  exactly  8  gallons  ;  now  to  divide  it 
cquailj^  between  them,  they  have  only  two  other  empty  vessels,  of  which 
one  contains  5  gallons,  and  the  other  3  :  The  question  is,  how  they  shall 
divide  the  said  wine  between  them  by  the  help  of  these  three  vessels,  sro 
that  they  may  have  four  gallons  a  piece. 


SECTION  IT. 

FORMS    OF   NOTES,    DEEDS,  BONDS,    AND    OTHER    INSTRUMENT'S 

OF   WRITING. 


§  1.  OF  NOTES. 

Ov^vd^an,  Sppt,  17,.  1802.— For  value  received  I  proniise  to  pay  to 
Oliver  Bountiful,  or  order,  sixty  three  dollars  fifty  four  cents,  on  demand 
with  interest  after  three  months.  '     W,u,iam  Trusty.    '' 

Attest,   limothy  Testimonii. 

JS'*o.  IL 

Bilfort,  Sept  17,  1802— For  value  received,  I  promise  to  pay  to  0.  R 

01  oearer- dollars^ rents,  three  months  after  date. 

Peter  Pencil, 
J^o.  IIL 

By  two  Persons, 
Jirian,Sept.  17,  I802.-For  value  received,  we  jointly    and  severallv 

'^riiTter^s^tT  ''  ""'  ""'  "  "''^" dollars,_Lee'nts,  on  demand 

Attest,  Constance  Mley.  Alden-  Faithful, 

James  Fairface. 
.    ^  OBSERVATION'S. 

2.  If  the  note  be  written  to  pay  him  ^*  or  order,''  (No.  1.)  then  OUve-^ 

llLlnWUV^A^^  ^^^^^^  A,  who  buys  the  note, 

cal  s  on  AVilham  Trusty  for  payment,  and  it  he  neglects,  or  is  unable  to 
pay,  A  may  recover  it  of  the  endorser. 

son 'wfnLTir.K'  '''^^"  ^'^  P^^  ^"?  "  ^'^  ^^**'^^-"  (^«-  ^0  then  any  per» 
son  who  holds  the  note  may  sue  and  recover  the  same  of  Peter  Pencil. 

it  hecomo/nnnf   '''^''' -^  established  by  law,  being  sijc  per  cent  per  annum. 

k  wiTi  h.      T     !  ^f'J'  ^^[  ^'''  P^3'«^^»^  «f  «^^^  ^  s"»^'  >vith  interest,  foi 
r^  n  "«^^^^tood  legal  interest,  which  is  six  per  cent. 

certain  fer.^f-r'   ''^''  f  ^^'"^^^  ^^^  ^^""^^"^  «^*  ^^^  the  expiration  of  a 

TthrTetTuCaT^^^^^^^ 

m^^.'J^\^T^  or  note  mention  no  time  of  payment,  it  is  always  on  de- 
mand, whetiier  the  words,  07?  dcmmid,  be  e:rripssed  01  not. 
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7  All  notes  payable  at  a  certain  time  are  on  interest  as  soon  as  tiiej  be* 
come  due,  thoudi  in  such  notes  there  be  no  mention  made  of  interest. 

This  rule  is  founded  on  the  principle  that  ever j  man  ought  to  receive 
his  money  when  due,  and  that  the  non  payment  of  it  at  that  time  is  an 
iniury  to  him.  The  law,  therefore,  to  do  him  justice,  allows  him  interest 
from  the  time  the  money  becomes  due,  as  a  compensation  for  the  injury. 

8.  Upon  the  same  principle  a  note  payable  on  demand,  without  any  men^ 
lion  made  of  interest,  is  on  interest  after  a  demand  of  payment,  for  upon 
demand  such  notes  immediately  become  due. 

9.  If  a  note  be  given  for  a  speciBc  article,  as  rye,  payaole  m  one,  two, 
or  three  months,  or  in  any  certain  time,  and  the  si-ner  of  such  note 
suffers  the  time  to  elapse  without  delivering  such  article,  the  holder  o\  the 
note  will  not  be  obliged  to  take  the  article  aiterwards,  but  may  demand 
and  recover  tke  value  of  it  in  money. 

§  2.  OF  BONDS. 
A  Bond  with  a   condition  from  one  to  ANOtHfitt. 

KNOW  all  men  by  these  presents,  that  I,  C.  D.  of  &c.  in  the  county  of 
&c.  am  held  and  firndy  bound  to  E.  F.  of  &c.  in  two  hundred  dollars,  to 
be  paid  to  the  said  E.  F.  or  his  certain  attorney,  his  executors,  administra- 
tors or  assigns,  to  which  payment,  well  and  truly  to  be  njade,  1  bind  myselt, 
mv  heirs,  executors  and  administrators,  firmly  by  these  presents  ;  J^ealed 

with  my  seal.     Dated  the  eleventh  day  of in  the  year  ot  our  Lord  one 

thousand  eight  hundred  and  two.  ,  r^    n 

The  6'ow3i^^o?2ofthisoblis;ationissuch,  that  if  the  above  bound  CD. 
his  heirs,  executors,  or  administrators,  do  and  shall  well  and  truly  pay,  or 
cause  to  be  paid  unto  the  above  named  E.  F.  his  executors,  administrators 
or  assigns,  the  full  sum  of  two  hundred  dollars,  with  legal  interest  lor  the 

same,  on  or  before  the  eleventh  day  of next  ensuing  the  date  hereot  : 

Then  this  obligation  to  be  void,  or  otherwise  to  remain  in  full  torce  and 
virtue. 

Signed  Sfc, 

A  Condition  of  a  Counter  Sond^  or  Sand  of  Indemnity,  where 
one  man  becomes  hound  for  another. 

THE  condition  ot  this  obligation  is  such,  that  whereas  the  above  named 
A.  li.atthe  special  instance  and  request,  and  for  the  only  proper  debt  ot 
the  above  bound  C.  D.  together  with  the  said  C.  D.  is,  and  by  one  bond  or 
obligation  bearing  cqualdate  with  the  obligation  above  written,  he  d  and 

firmly  bound  urito  E.  F.  of  &c.  in  the  iienal  sum   of 1 ,"   T' 

conditioned  for  the  payment  of  the  sum  of,  &c.  with  legal  interest  tor  the 
same,  on  the day  of next  ensuing  the  date  of  the  said  m  part  re- 
cited obligation,  as  in  and  by  the  said  in  part  recited  bond,  with  the  conm- 
tion  thereunder  written  may  more  fully  appear  :  If  therefore  the  said  iu.  U. 
his  heirs,  executors^  or  administrators,  do  and  shall  well  and  truly  pay,  or 
cause  to  be  paid  unto  the  said  E.  F.  his  executors,  administrators,  or  as- 
signs, the  said  sum  of,  &c.  with  legal  interest  of  the  same,  on  the  said 

day  ol,  &.C,  next  ensuing  the  date  of  the  said  in  part  recited  obligation,  ac- 
coiding  to  the  true  intent  and  meaning,  and  in  full  discharge  and  satistac- 
tion  of  the  said  in  part  recited  bond  or  obligation:  Ihen,  &c,  Utner- 
ivissc,  &c. 
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Note.  The  principal  difference  between  a  note  and  a  bond,  is  that  the 
Utter  is  aa  instrum-Mit  of  more  solemnity,  being  given  undcf  seal.  Al- 
so, a  noie  may  be  controaled  by  a  special  agreement,  diflerent  from  the 
note,  whereas  in  case  of  a  bond,  no  special  agrccmf^it  can  in  the  least  con- 
troul  what  appears  to  have  been  the  intention  of  the  parties  as  expressed  by 
the  words  in  the  condition  of  the  bond. 

i  3.  OF  RECEIPTS. 

vfO.   I. 

Sitgriedes,  Sept.  19,  1802.  Received  from  Mr.  Durance  Jidlev^  teii 
dollars  in  lull  of  all  accounts. 

Orvand  Constance. 

^%.  ti 

Sitgrieves,  Sept.  19,  ISO^,  Received  of  Mr.  Oi^mnd  Constance,  ^xv, 
dollars  in  full  of  all  accounts 

DURANCF.    AdLF.T. 


J^o.  IIL 

Receipt  for  an  endorsement  on  a  JSTote. 

Sltgrievcs,  Si'pt.  i9,  1802.  Received  of  Mr.  Simpson  Eastly,  (])y  the 
handof  Titus  Trusty)  sixteen  dollars  twenty  live  cents,  vdiichis  endorsed 
on  his  m)te  of  June  3,  1802, 

Peter  CnEEiiFULi 


J\ro.  IV. 

A  Receipt  for  money  received  on  account. 

Sitgrieves,  Sept*  19, 1805.     Received  of  Mr.  Orand  Landikc,  11%  dol- 
lars on  account. 

EtDRO  Slacjilei'* 

.Ko.  r. 

Receipt  for  interest  due  on  a  Bond, 

Received  this day  of — of  Mr.  A.  B.  the  sum  of  five  pounds  k\ 

full  of  one  year's  interest  of  ^100  due  to  me  on  the day  of last 

on  bond  from  the  said  A.  B,     I  say  received. 


By  mc  C.  Ds 


OBSERVATIOJVS. 


1.  There  is  a  distinction  between  receipts  given  in  full  of  all  accounts, 
and  others  in  full  of  all  demands.  The  former  cut  off  accounts  only  ;  the 
latter  cut  off  not  only  all  accounts^  but  all  obligations  and  right  of  action. 

2.  When  any  two  persons  make  a  settlement  and  pass  receipts  (No.  I. 
and  II.)  each  receipt  must  specify  a  particular  sum  received,  less  or  morti. 
It  is  not  necessary  that  the  sum  specitied  in  the  receipt,  be  the  exact  sum 
received. 
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§  4.  OF  ORDERS. 

Mi\  Stephen  Burgess, 

For  value  received,  pay  to  A.  B.  Ten   Dollars,  and  place  the  same  to 
my  account.  Samuel  Skinnee. 

\3rchdale,  Sept.  %IS02. 

JVb.  IL 

^jp  Boston,  Sept.  9,  1S02. 

For  value  received,  pay  G.  R.  eighty  six  cents,  and  this  with  his  receipt 
shall  be  your  discharge  from  me. 

Nicholas  Reubens. 
•    To  Mr,  James  Rohottom. 

^  5.  OF  DEEDS. 

JV^o.  I. 

A  Warrantee  Deed. 

KiJow  ALL  MEN  LY  T'HESE  pi?£S£iv 7*5,  That  1,  Pctcr  Carcful,  of  Leom-p« 
inster,  in  the  County  of  Worcester,  and  Commonwealth  of  Ma<isachu- 
setts,  gentleman,  for  and  in  consideration  of  one  hundred  and  fifty  dol- 
lars, and  forty  five  cents,  paid  to  me  by  Samuel  Pendleton  of  Asnby,  in 
the  County  of" Middlesex,  and  Commonwealth  of  Massachusetts,  yeoman, 
the  receipt  whereof  I  do  hereby  acknowledge,  do  hereby  give,  grant,  sell 
and  convey  to  the  said  SamuelPendleton,  his  heirs  and  assigns,  a  certain 
tract,  and  parcel  of  land,  bounded  as  follows,  vix. 

[Rfre  insert  the  bounds,  together  with  all  the  privileges  and  appurte- 
nances thereunto  belonging.!^ 

To  have  and  to  hold  the  same  unto  the  said  Samuel  Pendleton,  his  heirs 
and  assigns  to  his  and  their  use  and  behoof  forever.  And  1  do  covenant 
with  the  said  Samuel  Pendleton,  his  heirs  and  assigns,  that  I  am  lawfully 
seized  in  see  of  the  premises,  that  they  are  free  of  all  incumbrances,  and 
that  1  will  warrant  and  will  defend  the  same  to  the  said  Samuel  Pendleton, 
his  heirs  and  assigns  forever,  against  the  lawful  claims  and  demands  of  all 
persons. 

In  witness  whereof,  I  hereunto  set  my  hand  and  seal  this- — day  of 

In  the  year  of  our  Lord  one  thousand  eight  hundred  and  two. 

Signed,  sealed  and  delivered  ^  Peter  Careful,    O 

in  presence  of  5 

L.  R. 
F.  G. 

jvo.  n. 

Quitclaim  Deed, 

Ksoif  ALL  MEN  nr  T'uEsE  PRL  sEK^s,  That  I,  A.  JB.  of,  ike.  in  consid- 
eration of  the  sum  of to  be  paid  by  C.  D.  of  &c.  the  receipt  whereof  I 

do  hereby  acknowledge,  have  remisscd,  released,  and  forever  quitclaimed, 
and  do  by  these  presents  remit,  release,  and  forever  quitclaim  unto  the 
said  C.  i).  his  heirs  and  assigns  forever  {Here  insert  the  premises.)  To 
have  and  to  liold  tiie  same,  togetlier  with  all  tiie  privileges  an<l  appurte- 
nances thereunto  belonging,  to  kim  the  said  C.  D.  Isi.s  heirs  and  assign? 
forever. — In  ivitcies^.,  ^y. 
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JV*o.  III.  A  Mortgage  Deed. 


ration 
t(\^ 
^__  do 

hereby  acknowfe'tlge,  do  hereby  give,  grant,  sell  and  convey  unto  the  said 
Elvin  Fairface,  his  heirs  and  assigns,  a  certain  tract  and  parcel  of  land, 
bounded  as  follows,  viz.  (Here  insert  the  boiinda,  together  with  all  the- 
jjvivileges  and  appurtenances  thereunto  belonging.)  To  have  atid  to  hold 
the  afore  granted  premises  to  the  said  Elvin  Fairmce,  his  heiri»  and  assigns, 
to  his  and  their  use  and  behoof  forever.  And  1  do  covenant  with  the  i,aid 
Elvin  Fairface,  his  heirs  and  assigns,  That  I  am  lawfully  seized  in  fee  of 
the  afore  granted  premises.  I'hat  they  are  free  of  all  incumbrances  : 
That  1  have  good  right  to  sell  and  convey  the  same  to  the  said  Elviii  Fair- 
face.  And  that  I  will  v/arrant  and  defend  the  same  premises  to  the  said 
Elvin,  his  heirs  and  assigns  forever,  against  the  lawful  claims  and  demands 
ef  all  persons.  Provided  nevertheless^  That  if  1  the  said  Simpson  Easley, 
my  heirs.  Executors,  or  administrators  shall  well  and  truly  pay  to  the 
said  Elvin  Fairface,  his  heirs,  executors,  administrators  or  assigns,  the 
full  and  just  sum  of-  -  -  dollars  -  -  -  cents  on  or  before  the  -  -  -  day 
of  -  -  -  which  will  be  in  the  year  of  our  Lord  eighteen  hundred  and  -  - 
with  lawful  interest  for  the  same  until  paid,  then  this  deed,  as  also  a  cer- 
tain bond  [^or  note^as  the  case  may  be']  bearing  even  date  with  these  pre- 
sents given  by  me  to  the  said  Fairface,  conditioned  to  pay  the  same  sum 
and  interest  at  tiie  time  aforesaid,  shall  be  void,  otherwise  to  remain  in 
full  force  and  virtue.  In  witness  whereof,  1  the  said  Simpson  and  Abigail 
my  wife,  in  testimony  that  she  relinquishes  all  her  right  to  dower  or  alimo- 
ny in  and  to  the  above  described  premises,  hereunto  set  our  bands  and  seals 

this  -  -  -  day  of in  the  year  of  our  Lord  one  tliousand  eight  hundred 

and  five. 

Signed^  sealed  and  delivered'^  Simpsox  Easley.  O 

in  presence  of  ^  Abigail  Easlky.  O 

L.  N. 

V.  X, 

§  6.  OF  AN  INDENTUHE. 

•9.  common  Indenture  to  bind  an  •Q.pjpr entice. 
THIS  Indenture  witnesseth,  That  A.  B.  of,  ^'c.  hath  put   and  placed, 
and  by  these  presents  doth  put  and  bind  out  his  son  C.  D.  and  tlie  said  C. 
D.  doth  hereby  put,  place  and  bind  out  himself,  as  an  apprentice  to  R.  P. 

lo  learn  the  art,  trade,  or  mystery  of The  said  C  D  after  the  marsaer 

of  an  apprentice,  to  dwell  with  and  serve  she  said  II  V from  the  day 

of  the  date  hereof,  until  the  -  -  -  day  of which  will  be  in  the  year  of 

our  Lord  one  thousand  eight  hundred  and  -  -  -  at  which  time  the  said  ap- 
prentice, if  he  shouhl  be  living,  will  be  twenty  one  years  of  age  :  During 
which  time  or  term  the  said  apprentice  his  said  master  well  and  faithfully 
shall  seive  ;  iiis  secrets  keep,  and  his  lawful  commands  every  wliere,  and 
at  all  times  readily  obey.  He  sliall  do  no  damage  to  his  said"  master,  nor 
wilfully  suffer  any  to  be  done  by  others  ;  and  it' any  to  his  knowledge  be 
intended,  he  shall  give  his  master  seasonable  notice  theieof.  He  shall  not 
waste  the  goods  of  his  said  master  nor  lend  them  unlawfully  to  any  ;  at 
cards,  dice,  or  any  unlawful  game  he  shall  not  play  5  fornication  he  shall 
not  commit,  nor  matrimony  contract  during  the  said  term;  taverns,  oje 
houses,  or  places  of  gaming  he  shall  not  haunt  or  freuuent :    From  the  ser- 
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vice  of  I)ifl  said  masler  he  shall  not  absent  himself :  Imi  in  all  things,  aiid  at 
all  times  he  shall  carry  iind  behave  himself  as  a  good  and  faitMul  apprentice 
ought,  during  the  whole  time  or  term  aforesaid. 

And  the  said  R  P  on  his  part  dotli  hereby  promise,  covenant  and  agree 
to  teach  and  instruct  the  said  apprentice,  or  cause  him  to  be  taught  and  in- 
structed in  the  art,  trade  or  calling  of  a  -----  by  the  best  way  or  means 
he  can,  and  also  teach  and  instruct  the  said  apprentice,  or  cause  him  to  be 
taught  and  instiucted  to  read  and  write,  and  cypher  as  far  as  the  rule  of 
Three,  if  the  said  apprentice  be  capable  to  learn,  and  shall  well  and  faith-, 
fully  find  and  provide  for  the  said  apprentice,  good  and  sufficient  meat, 
drink,  clothing,  lodging  and  other  necessaries  fit  and  convenient  for  such 
an  apprentice,  during  the  term  aforesaid,  and  at  the  expiration  thereof, 
shall  give  unto  the  said  apprentice,  two  suits  of  wearing  apparel,  one  suitar 
ble  lor  the  Lord's  day,  and  the  other  for  w  orking  days. 

In  testimony  whereof,  the  said  parties  have  hereunto  interchangeably  set 
their  hands  and  seals,  this  said  -  -  -  day  of  -  -  -  in  the  year  of  our  Lord, 
one  thousand  eight  hundred  and  -  -  -  (Seal) 

Signed,  sealed  a.nd  delivered  >  (Seal) 

in  presence  of  J  (Seal) 

§  7.  OF  A  WILL. 

The  form  of  a  Will  with  a  Devise^  of  a  Real  Estate^  Lease^ 

hold,  8^c, 

In  the  name  of  God,  Jlmen,  I,  A.  B.  of,  &c,  being  weak  in  body,  but  of 
sound  &  perfect  mind,  and  memory,  {or  you  may  say  tlius^  considering  the 
uncertainty  of  this  qiortal  life,  and  being  of  sound,  &c.)  blessed  be  Almighty- 
God  for  the  same,  do  make  and  publish  this  as  my  last  Will  and  Testament 
in  a  manner  and  form  following  (that  is  to  say)  First,  1  give  and  bequeath 
unto  my  beloved  wife,  J.  B.  the  sum  of  -  -  -  1  do  also  give  and  bequeatfx 
unto  my  eldest  son  G.  B.  the  sum  of  -  -  -  I  do  also  give  and  bequeath  un- 
to my  two  younger  sons  J.  B.  and  F.  B.  the  sum  of  -  -  -  a  piece.  I  also 
give  and  bequeath  to  my  daughter  in  law,  S.  H.  H.  single  woman,  the  sum 
of  -  -  -  which  said  several  lega<:ies  or  sums  of  money,  I  will  and  order 
^lall  be  paid  to  the  said  respective  legatees  within  six  months  after  my  de- 
cease. I  further  give  and  devise  to  my  said  eldest  son  G,  B.  his  heirs  and 
assigns,  *SU  that  my  messuage  or  tenement,  situate,  lying  and  being  in 
^c.  together  with  all  my  other  freehold  estate  whatsoever,  to  hold  to  him 
the  said  G.  B.  his  heirs  and  assigns  forever,  And  I  hereby  give  and  be- 
queath to  my  said  younger  sons  J.  B.  and  F.  B.  all  my  leasehold  estate  oi 
and  in  all  those  messuages  or  tenements,  with  the  appurtenances,  situate 
iicc,  equally  to  be  divided  between  them.  And  lastly,  as  to  all  the  rest, 
residue  and  rciiiainder  of  my  personal  estate,  goods  and  chattels,  of  whnt 
kind  &  nature  soever,  1  give  and  bequeath  the  same  to  my  said  beloved  wife 
J  B.  v/hom  I  hereby  appoint  sole  executrix  of  this  my  last  Will  and  Tes- 
tament 3  and  hereby  revoking  all  former  W^ills  by  me  made. 

Jn  witaey>s  whereof,  I  herewtto  set  my  hand  and  seal,  this day  of 


-  -  ill  the 


year  of  our  Lord- 
aled,  published  and  < 


Sif^ncd,  sealed,  published  and  declared  by  the  above  named  A,  B.  (Peal"", 

A.  B.  to  be  liis  last  Will  and  Testament  in  the  presence  of  us, 
who  have  litreunto  subscribed  our  names  as  witnesses,  in  the 
presence  of  the  testator,  R.  S. 

W.  T. 
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